Europilsches Patontamt 
European Patent Office 
Office europ6en dee brevets 



0 Pubfication number: 



0 221 346 

Al 



© 



EUROPEAN PATENT APPLICATION 



® Appfication number 86113490^ 
@ Date of filing: 01.10^ 



® inL a*: C07C 103/76 . C07C 103/78 , 
C07C 103/80 , A61K 31/165 



Claims for the following Contracting States: 
AT-ES-GR 



@ Priority: 01.10^ US 782763 

@ Date of pubfication of application: 
ia05.a7 Bullettn 87/20 

® Designated Contracting States: 

AT BE CH DE ES PR OB OR IT U Ul NL SE 



< 



© Appficant: WABNER^JKMBERT COItfPANY 
201 Tat>or Road 

Morrle Plains New Jersey 07950(118) 

@ Inventor Connor, Davkf T. 
2453 Anttotam 
Ann Arbor» Ml 48105(US) 
Inventor: Flynn^ Daniel L. 
2700 Lakehurst 
Ann ArtKMT, M 46105<US) 
Inventor Cetento, Wlaczeslaw A. 
3566 GreeniMier 
Ann ArtKN-. MI 48105(US) 
Inventor Sircar, Jagadlsh C 
3615 Charter Place 
Ann Artx>r. Ml 48105<US) 
Inventor Schwender, Ctiarfes F. 
Box 597C Phflhower Rd^ RR No. 2 
Cattfon, NJ 07830(US) 
inventor Johnson, ERzabeth A. 
Til Mea dowe weet Drive, Apt 207 
Corta Medera. CA 94926(US) 
Inventor Sorenson, Rodertdc J. 
2820 BrtarcOfr 
Ann Art>or. Ml 4d105(US) 
Inventor Unangst, Paul Cl 
3659 MIddlelon Drive 
Ann Arit>or, Ml 48106<US) 

® Representative: Mansmann, Ivo 

cto 05dwto AG • Patentabtellung Postf ach 
669 - Moosweldanee 1-9 
D-7800 FrelburgfDE} 



M® (H-eubstttuted.2-hydroxy) benzamldes and N-substmited-2-hydroxy-alpha-oxo-Denzeneacetanddes 
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® "me present invention feiatas to N-substttuted a-hydroxybenzamide and N-substituted 2-hydroKy-o-oxo- 
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wher^ 

y one or two is 

R, and R, represent a hydrogen atom or a substHuent 

b zero to four 

and 

R» is an aikyi group having 6 to 20 carbon atoms, an eventually substituted ary! or aralkyi group <^ » O^up 
CHsCHR« or (CHJ.-CO-a in which R« napresents an eventually siAstiUited phenyl group. 
These compounds are usetull tor me treatment of (fiseases in which products havHig lipoxygenase enzyme 
activity contribute to «» pathold^cat condition. Selected novel intermediates are also the presem invention. 
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(N-SUBSTfTUTEO-2-HYDROXY) BENZAMIDES AND N-SUBSTrTUTEO-2-HYDROXY-o-OXO-BEtl- 
ZENEACETAMtDES AND PHARMACEUTICAL COMPOSIHONS THEREOF HAVING ACTIVITY AS MODULA- 
TORS OF THE ARACHIDONIC ACID CASCADE 



The present invention relates to novel compounds and pharmaceuticat compositions for the treatment of 
diseases in which products of lipoxygenase enzyme activity or the action of teukotrtenes contribute to the 
pathological condition. Selected novel intemnediates are also the present invention. The novel 2-hydrox* 
yhenzamides and l^substitutBd-2*hydroxy-ff«xo-ben2eneac8tamides of the present invention are l^xsx- 

s ygenase inhibitors providing activity useful for treating asthma, allergies, carcfiovascular diseases, migraines, 
and immunoinnammalory conditions. 

More, particularly, this invention concerns certain novel 2-hydroxybenzamides and novel 2-hydroxy-Qr 
oxo-ben2eneacetamtdes having the FtM^mula I as defined below, pharmaceutical compositk)ns having the 
novel 24iydT0xyt)en2amides and novel 2-hydroxy-v^xobenzeneacetamide$ tf^erein. and methods of use 

10 therefore in the treatment or amelioration of diseases in which products of lipoxygenase enzyme activity or 
the reaction of leukotrienes contribute to the pathological condition. Lipoxygenase enzymes are pert of the 
arachidonic add cascade. 

Arechidonlc acid serves as the biotogknl precursor for a family of physiologically active eicosanoids. 
These include products derived from the action of cydooxygenase such as the dass of prostaglandin-E and 

ra -F compounds^ thromboxanes, and prostacyclin, and products derived from the action of lipoxygenase 
enzymes such as hy<froKy-and hydroperoxyetcosatetraenok: acids and the leukotrienes. 

Lipoxygenase pathway products such as tt)e leukotrienes B4. 04. 04, and E4» S-hydrox- 
yetcosatetraenoic acid, ^-hydroperoxy^cosatetraenoic add. and 12-hydroxyeicosatetraenoic add are in- 
volved in the condition recognized as infiammation. and in allergic and immune responses. 

20 These fipoxygenase products have t)een shown to be highly potent stereospedfic inducers of poiymor- 
phonudear leukocyte miration or diemotaxis, lysosomai enzyme release, and degranulation. Additionally, 
these products induce the contraction of smooth muscle such as vascular and pulmonary tissue, and induce 
the generation of additional Inflammogens such thromtxkxane A2 and prostacyclin. Lipoxygenase 
products also interact with vasodilator prostanoids and other mediators, leadmg to the enhancement or 

25 amplification of the inflanunatory response. 

Leukotrienes and ttte hydroxy-and hydroperoxyeicosatetraendc adds play a major role in the patho- 
genesis of many disease conditions. These compounds have been found in syrwvial fluid of rheumatoid 
jdnts, in involved skin of psoriatic patients, in mflammed colonic tissue, and at elevated levels in isdtemic 
myocarcSal tissue. They are also mediators of aSergk: and asthmatic conditions. 

» CompouTKls and pharmaceutkral compositions in accordance with the present invention Inhibit lipox- 
ygenase or the btosyntfiests or biochemical «ctk>n of leukotrar^es and, therefore, are useful In the treatment 
or ameiiorBfion of a number of diseases whose patftogenests invohres ttie production of the leukotrienes and 
other bpoxygenase-derived products. These fipoxygenase inhibitors aid in the prevention of tissue damage 
and Inflammafion which rasiA from I nTi llrail i oti of leukocytes, release of Cssue-digesting lysosomal enzymes. 

as. and changes tn the perroeablBty and contrvctifta state of smooth musde tlsstie. 

Specific c ondifio ns in which such B poxygena so In hi b i ti n g compounds and pharmaceulieal oompo sHk ms 
. in accordance with the preeent invention are useful indude idlergy; astfvna; artfvitis; sMn tflsorders indudbig 
psoriasis and acne; inflammation; inflammalory bowel diseases; pain; and cardovasular disorders inchiding 
myocardial ischemia and infarction, angina, anhythmias. stroke, and atherosclerosis. 

40 'Derivatives of a-. 4-. and S-phenylsaficylamkles" by H. et al. J. Am. Phami. Assoc., Sd. Ed. 4$, 
277-81 (1956) as reviewed in CA50:1671S describes selected phenylsaficylamides having a phenyl 
substituent on the phenyl nooiety of the pftenylsaScytamkles and thus differing from ttie present inventk>n. 

Also faUtng within tfie scope of tlie present invention ara the pharmaceuticafiy acceptable add and base 
. addition salts of the compounds of the present invention. 

45 The present bweniion are compounds of the Formula I and pftarmaceutically acceptable salts thereof 
wherein: 

<t) y is one or two; 

(2) b is zero. one. two. three, or four; 

(3) Rt Is selected from a group consisting of alkyl of ferom one to four carbons, inclusive, alkoxy of 
SD from one to four carbons, indusive, thioalkoxy of from one to four cartx)ns. irK:lustve, cart>aIkoxy of from two 

to four caitons, inclusive, alkanoyi of from one to four cartxm, hydroxy, halogen, mtro. amino, mono-and 
di-alkylamtno having each aOcyl tfie same or cfifferem from one to four carbor«s. indusive. phenyl, hydrogen. 
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carboalkoxyamldo of from one to four cartx>n$. inclusive, alkylsulfinyl of from one to four cartwns. Biclusive, 
aflcylsuifonyl of from one to four cart)or«. ir^clusive. and where b is one then R, may also be -{CH » CH- 
CH= CH) -taken together «nth adjacent ring carbons to iorm a benzo radical; 

(4) R, is hydrogen; halogen; alkyi of from one to four carbons, inclusive; alkoxy of from one to four 
5 carbons, inclusive; carbaIko)cy of from two to four carbons* inclusive; hydroxy, halogen, or -{CH-CH- 

CH^CHHaken together with adjacent c3rt)ons to form a benzo racfical; 

(5) R. is (a) alkyf of from six to twenty carboos, (b) <:H=CH-R^ (c) -(CH,)ftCOR^ (d) -(CHJ« R. 
wtierein n is 2ero to four, IncUisive, and R* is phenyl, optionally substituted at the two ttirough six positions 
by tower afkoxy cart>ony!. carbalkoxy having alkoxy of from one to four cailxxis. Inclu^ve. alkyI of from one 

to to four carbons, alkoxy or thk)^koxy of from one to four carbons, inclusive, pherialkoxy of from one to four 
carbons in the alkoxy group, amino, monoalkyi or dialkyi amino having the aDcyl of from one to four carbons, 
inclusive, atkanoylarrOno of from two to 9x carbons, inclusive, carboacyl, benzo. hatogen, hydroxy, alkylsitoxy 
of from one to four carbons. Inclusive, hydroxyalkyl of from orie to four carbons, inclusive, alkanoyS of from 
one to four carbons, inclusive, nilro. or alkanesuifonamido of from one to four cartxms. or (e) hak)gen; 

75 (8) X Is hydrogen or lower aflcyf Of from one to four carbons, ifidush^ 

One group of prefenred compounds of Fonnula I include compounds urtierelh R, is hydrogen, y is 1. R, 
is H, and R« is alkyl of from 6 to 20 carbons, inclusive, or -{OW^ wherein n is two arid R« is p^nyt 
opttonaBy substituted by csaboxyU carboalkoxy of from one to four cart)ons. ihciusiva, chtoro. aBtoxy of from 
one to four carbons, inclusive; hydroxy, or phenyl; or me pharmaceuBcally acceptable add or base adcfitton 

20 sails thereof. 

Another group of preferred compounds of Fomuila I inckide compounds wherein R, is hydrogen, y is 2, 
R, Is hydrogen or the benzo racfical; Ri ia alkyl of from 6 to 20 cart>cns, tncksfve; or h[CH>)a-R« wherein n.is 
2 and Rt 18 phenyl opSonaUy subsmutad by lower atkoxycarbonyl: carboxyl, carboaDcoxy wherein the alkoxy 
is from one to four cariions. inclusive, aBcoxy of from orie Id four carbons, inctusive, hydroxy, or 

2S pharmaceuScalty acot^slubto acid or base adcfifion salts. 

Thus, the OKKO preferred coriipounds of Fbnrujta ra^ 
hK^2'<3,4<fim8thaxypheriyf)ethyi]j?h8nyi}>24iydr^ 
N-{4-[2-{3,4<ithydr6xy0)6riyl)6thyl]ph8ny(h2-hycfrt^^ 
tH4-(2-^,4KJIhydrbxypherTyl)ethyllphenylh2-4Tydroxy-t)en2S^^ 

30 ^H^t2'^.4<»Tydroxyphenyl)8thylJf>henyi^2'^y(froxy-^^ 
tH4H2«<3,4Klihydrcwypheny0ethyq^^ 
N^4^2H3.4K«iydraxyphenyDetf1^^ 
IH4-(2H3.4Kl&iydiroo(>i3hefiyOe^ 

The present invention is also a phamnacautfcai oonyosHion comprising an effective amount of a 

35 compound having ttie Formula i as defined above togettier vvfth a pharmaceciliCally acceptable carrier. An 
effective amount Is the amount useful for treating or ameliorating a numt>er of diseases or conditkms 
compri^ng an infdbi^ of a lipoxygenase effect The diseases or conditions are' readily recognized for the 
pathogenesis affected by lipoxygenase effect and are redted specifically above. 

Thus, in accord ance with the present inventrcm. another aspect of the inventkxi. Is a method of use of a 

40 compound of genml formula I for the manufacture of medkraments for ttie treatment or ameiorafion of 
d ise a ses or ooncStiORs as denoted above. 

The antiasthma and anaafleiglc acthrily of Qie compounds of general formula I make Ihem usefid for the 
treatment of hypersensHMy reaOion htN^ broad symptoms. Fbr example, the symploms may include 
dermatlBs, lacrirnatlon. nasal <Sscharge» oouc^ttng, sneezing, nausea, vomiting,' dfarrtm, difficuRy in breath* 

4S ing, pan, infiammafion, and In severe cases, anaphytaHc shock and circulatory collapse. The symptoms 
may be found in man as weB as ofiier ar^niais suff^ing from broncNai asthma seasonal polfinosis (e^., 
hayfever). allergic rtitniiiis, urtkaria. aOergic con)unctMtis, food allergies, and anaphylactokl reactkm. . 

Likewise, the compounds of Fdmmita I m usefid for the traatmertf of cardkivascutar asorders. 
partoilarly ischemia and myocarcfial infarctkm. The symptoms of a subject hawing a cardiovascular 

su disorder may be dtonmined by special dtegnostk: procedures directed to sutifacts having a history, general 
phy^cal a p pe aran c e and then detailed deviafiona from nonnal appearances suggcisting a canSovascular 
disorder. Such tSsorders are also found in man as wefl as other mammals. Symptoms of ihe disorders are 
described extensivehr in The Merck Manual 14th ed. «8aa. 

Further, the con^pounds of Formula I are useful for the freatment of migraine and inflammation. The 

55 symptoms requiring treatment for these purposes are also readily recognized, particularly for migraine in 
man and/or inflammatron in man as well as o^her mammals. 
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Pharmaceutical compositions which ara also the presont invention are prepared from the compound of 
Formula I and salts ttiereof described as the present invention having inert pharmaceutical carriers. The 
compositions may be either solid or Squid. 

A physician or veterinarian of ordinary sidll readily detennines a subject who is exhibiting symptoms 
5 da$crit)ed herein. Regardless of the route of administration selected, the compounds of the present 
invention are formulated into pharmaceuticafly acceptable dosage forms by conventional methods known to 
the pharmaceutical art. 

The compounds can be administered in such oral unit dosage forms such as tablets, capsules, ptits. 
powders, or granules. They also may be administered rectally or vaginally in such forms as suppositories or 

to bougies: thay may also be introduced perenteraliy {bjq,, subcutaneously, intravenously, or Intramuscularly), 
using fonms known to the pharmaceutical art They are also introduced directly to an affected area (e.g.. in 
the form of eye drops or by inhalatkm). For the treatment of astrvna or allergies such as erythema, and 
inflammatory skin <fisorders (psoriasis), the compounds of the present invention may also be administered 
toptcaJly in tfie form of ointments, creams, gate, or the like. 

rs An effective but nontoxic quantity of the compound is employed in treatment The ordinarily skilled 
physician or veterinarian wiD readily deterrrune and prescribe the effective amount of the compound to 
prevent or arrest the progress of the condition for wtiich treatment is Micated. In so proceeding, the 
physician or veterinarian coukf emptoy relatively kyw dosages at first subsequently increasing the dose until 
a maxirruim resjaonso is obtained. 

20 Initial dosages of the compounds of the invention having Fbnnula I are ordinarily in the area of 10 mg 
up to 2 g per day orally, preferably tO mg to 5(X> mg per dose orally, given from one to four times daily or 
as needed. When other forms of administration are employed equivalent doses arc administered. 

The compounds of the invention are capable of forming both pharmaceuticalty acceptable acid addition 
and/Or base salts. Base salts are formed with metals or amines, such as amtnotwm, alkali, and alkafine 

25 earth metals or organic amines. Examples of nr^etals used as cations are sodium, potassium, magnesium. 
cak:ium. and the fike. Examples of sdtable amines are N.N'd%>enzylethyienediamtna. chtoropracaine* 
cholir)e, diethanolarrnne, ethylenecfiamine* N-methylflucamtne. and procaine. 

Pharmaceulicaliy accepteble ackJ addition salts are formed with organk: btkI Inorganic ackls. 
Examples of suHable acids for salt fbnnalkm are hydrochtoric sulfuric, phosphoric, acetic, citric. 

so malonic, salic^. mafic, ohiconk:. fumaric. succinic ascorbic, maleto. methanesuKonic. arglnlne. sina the 
Rke. The salts, are prepared by contacting the free base torm with a suflicterit amount of the desired add to 
produce either a mono or di. etc saK in the conventional manner. The free tMise forms may be regenerated 
by treating the salt form with a t>ase. For example, dilute sokitkvrs of aqueous t>ase may K>e utili^. Dilute 
aqueous sodium hydroxide, potassium cartx)nate. ammonia, and sodium hk»rtx>nato solutions are suitable 

3S for this purpose. The tree base forms differ from their respecth^ salt forms somewhat in certain physical 
properties such as solubility in polar solvents, but the salts are otherwise equivalent to tfieir respective free 
base forms for purposes of the inventton. 

The compounds of the inventkm can exist in unsolvated as wen as solvatod forms, including hydrated 
fonns. In general, the sotvafiad fbrms..inckxfing hydrated forms and the lllce are equfvaleni to the unsolvated 

40 forms for purposes of the invention. 

Finally, the methods off preparation and selected, novel Intermediates for preparatkyi for compounds of 
Fbnmula I as defined above are also the present hwentiori. 

Generally, a method of preparation of the compounds of Formula t as defined above can bo 
accompGshed as shown in Scheme I wherein Rh b. Y. X and and R. are as defined above and R is 

45 hydrogea tower aikyt. or phenyl. 

When R is hydrogen preparation of the compound of Formula I wfwein y is one, is shown In Scheme I 
(A). The preparatton may be accompOshed by reacting the saScylic acid of Fonnula 11 wherein R is 
hydrogen with dtcyctohexylcarbocfiimide or cart>onytoiimlda20le and the desired compound of Formula lit in 
an inacSve solvent such as tetrahydroluran. methylene chloride, or ethylene dichkaride or mixtures thereof 

so under nitrogen at from about 0*C to about room temperature for Ipom 50 mirMitas to 24 hours. Optimum 
conditions vary within reaso n able experimentation dependliig upon the l e a ct an t s , 

Altema^y. when R Is tower alkyl or phenyl the preparation of the coinpound of Formula I w^^ 
one or two shown ki Scheme I (A) may be accompfished by reacting the estor of Formula It wherein R is 
tower alkyi or phenyl in tfie presence of butyl Ifthiimt. (fisofvopytamine. and the desired anifine of Formula 

Sff m. An inert organic sohrent such as tetrahydrofuran Is used in the reaction whtoh is maintained at tee bath 
temperature with an toe bath for from ten minmes to ttto hours. See. for example. K W. Yank, et at 
Tetrahedron tjetters. 1791 (1970). 
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According to Scheme I {B) a sDght excess of the compound of the Formula Ih wherein R. and b are as 
defined at>ove. is heated with tfie compound of Formula HI at from 24* to 240*C, preferably of from 140* to 
210" C under argon for at>out two tc five hours. 

Additionally, the compound of Formula I can be prepared by the method shown in Scheme I (C) where 

5 a slight excess of the compound of Formula III is reacted with a compound of Formula 111 in a nonprotic 
solvent such as tetrahydrofuran. and the 6ke. 

Specific variations within the above general description may include, for example, preparation of 
compounds of Fomnula I wher^ R« indudes phenyl optionaBy substituted by at least one hydroxy group by 
treatment of corresponding methoxy groups with boron trilyomide. hydrobromic add or trimethylstiyliodide 

70 using appropriate conditions. fVeferred solvents are cfichloroelhane or dichloromethane. For example, see 
also M. V. Bhatt and S. U. Kulkarmi, Synthesis (4), 248 (1983) for a review of tt)e deavege of ^hers. 

The intermediates of Fcvmuta Ut wherein R« is aScyl of from six to twenty carbons, irtclusive, are known 
or can be readily prepared t>y an ordinarily skilled artisaa However^ the novel intermecfiate of Formula III 
wherein R« is -CH sCH-R« and -(CH,) J^4 or (CH0.COR* are prepared by a synthetic sequence as shown for 

IS iil,» III,, and lll« in Schemes HI or IV. respectively. More specifically, me compound of Formula IV,. wherein 
R» are the opifonal subsfituenls for the phenyl as defined above for R«. b is an integer of from zero to five, 
and R. is as defined atxTve; is prepared In a manner shown in Scheme HI wNch Is analogous to the method 
disctosed by P. Pfeiffer and S. S er giewsKaya. Ber.. 44:1108 (1811). Subsequent reduction of compounds of 
Formula IV, Is accomplished by either Hs and Raney nickel or iron and hydrochtonc add or dithtontte to 

20 produce ttie compound of Formula Ii1> or Fomiuia Ut). respec^ly, wher«n R, and R» are as defined above. 
The reductk)n is carried out In conditions within the ranges known for the reagents. Reduction of IV> by 
catalytic hydrogenation using a Raney nickel catalyst within ti^ range of contfitions known for this reductkyt 
produces compounds of Formula Hit redudng b6th the nttro-mdety and unsaturatkm of the hydrocarbon 
chain In -CHsCH-R* of the fV definition vvith the compound of Formula I above. Reduction of IV, with iron 

2S and HCI or dthiorate s^ectively re d uces the rvtiD moiety. 

Intermediate compounds of Fbrmuia m* wherein R. and Rt are as defined above are obtained by 
catalytic addttion of to tfie compound of Fbrmida'iVt over a-paOat&irn^bartXMi caitafyst using conditions 
wiflifei ttiose known or without unr ea so n abl e expeilffwntagon lor hydro gen ation using H, with these catalygts. 
Scheme IV shows the hydrogenation of the vitenmediata precursor having Formula IVt to obtain 111. The 

30 compounds of Formula IVa having Rs and Rr as defined atiove are prepared In a manner analogous to 
known Friedel-Crafts acylatton methods as disdosed by Tacflcod, et al. s|. Kamtack Urtv.. 3: 78-80 <1858). 

The intennecfiates of Fomiula B wherdn b, and R sre as defined dtx>ve and y is one are known or 
are $ynthe»zed by a process anak>goius to tf>ose krxywn in the art The intermediates of Formi^ It wherein 
Rh b. and R are as defined above and y is two. generaOy, are prepared by reacting a saficyiadehyde type 

35 compound of Formula XXII with trimethyisilyt cyanide in 0)e presence of a trace afrKxmt of anc kxfide at a 
temperature of about 0*C to 'i'25*C. preferat>1y 0' to 10"C for atxxit four to twefve hours in an inert 
atm o sp here. The treatment of saficyiadehyde is an^ogous to the Showafter and Hasfcefl, ±, HeterocvcBc 
Chem.. 18, 387 <1881). disdosure. The resulting ci.2-lsistrnnelMsltoxyt>enzaneacetonitrae having an 
tisubstlluent defined at>ove and as shown by Fomufia XB is added at the rale of one equhraleni over a 20 to 

40 30 minute period to hexamelhyldisllazane whidi is prevkHJSly treated at about 0*C under an inert 
atmosphere with from one to sl^itly more than one equhralent of n-butylSttsum and after the treated 
hacametlTyfefisilazane Is stinred at ztooiA 10*0 for from 10 to 30 minutes and then cooled to at least ebouH - 
78*C. The mixture of ei.2-bis tr!me ttiyisitoxyben2Bneacetonitrile with treated and stirred hexametfiykllsOazane 
is stined for an additional hour. Lower alkyl, preferably methyl or ethyl chk)rolorm8te is added to the 

45 mixture, stined. end then warmed. See Scheme V. 

Compounds of Fomiuta I wheiein X Is tower aficyt may be prepared by a process step anatogous to 
known methods. 

Under certain circumstances it is necessary to protect either the N or 0 of bitermediates In the atxyve 
rKSted process with sintable protecfing ^oups wNch are known. IntrodiicUon and removal of such sinlable 

50 oxygen and nitrogen protecting groups are weB known in the art of organic cherhlstry: see for example 
^Protective Groups in Organs Chemistry.* X F. W. McOmie. ed.. (New York. 1873). pages 43ff. SSHi J, F. 
W. McOmie. Advance^ in Oroanic Chemistry. VoL 3. 181*281 (1863); R A. Borssonas. Advances in Oroanlc 
Chemistnf. Vot 3. 158-180 (1883): and J. F. W. hteOmle. Chem. & hwl. 603 (1870). 

Examples of sitftift>le c^cygen protecting giou(^ are tienzyi. l-lMrtykfimethylsiiyi, ethoxyetlYyl, and 'fiie 

ss Hke. Protection of sn N-H co n ta in ing moiety is necessary for some of the processes ctescrit>ed herein for 
the prep a r a ifon of compounds of this Uivenfion. Suitable ndiogen protecting ^oups m benzyl, tr^ihenyh 
methyl, trialkylsllyl. trichloro^hylcarbamate. trichtoroethoxycarbonyl. vinyfoKycart)amate. and the fike. 
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Under certain circumstances it is necessary to protect two different oxygens with dissimilar protecting 
groups such that one can be selectively removed while leaving the other in place. The t>en2yl and t- 
tHityldimethylsilyl groups are used in this way; either is removable in the presence of the other, benzyl 
t>eing removed by catalytic hydrogenolysis. and 1-butyldtmethylsilyl being removed by reaction with, for 
5 example, teua-n-butytammonium fluonde. 

In the process described herein for the preparation of compounds of this invention the reqtirements for 
protective groups are generaQy well recognized by one skilled in the art of organic chemistry, and 
accordingly the use of appropriate protectir^ groups is necessarily imp6ed by the processes of the charts 
herein, although not expressly illustrated. 
to The products of the reactions described herein are isolated by converrtional mearts such as extraction, 
distillation, chromatography, and the 6ke. 

The salts of compounds of Formula I descrtbed above are prepared by reacting the appropriate base or 
add with a stoichometric equivalent of the add phenol or N base compounds of Formula I, respectively, to 
obtain pharmaceutically acceptable salts thereof. 
15 By the term, 'alkyi of from 6 to 20 carbons, indusive* is meant any branched or unbranched saturated 
tiydrocarbon grouping having the noted number of carbons, such as hexyt, heptyl. octyl« nonyl. decyl 
dodecyl, and the Rke, and isomers thereof. 

The term "afkoxy of from one to four cart>ons. inclusive* means methoxy. ethoxy. propoxy. or butoxy, 
and isomers thereof attached to the parent motecular residue through an oxygen atom. Thioalkoxy of from 
20 one to four cartxtfts. inclusive, is the same except ^tached through a sulfur atom. 

The term *monoalkyl-or diaRcyt-amino having of from one to four carbons, tnduslve.* means respec- 
tively, one or two alkyi groups, as previously defined for of from one to four cartx)ns. inclusive, attached to 
the parent molecular resklue through a nitrogen atom. 

The tenm "alkanoyi of from one to fdur cartwns, inclusive/ means.a branched or unbranched aOcyl. as 

29 prevkxisly defined for or fmm one to four carbons, indusive. attach e d to the parent molecule r«»idue 
tfvough ttto carbonyl group. 

The term "hydroxyaPcyt of from one to four cart>on$, induslve.* ts an fiydroxy attached through an aficyi 
group. ^ previously defined for of from one to four carbons, to the parent molecular reskiue. 

The term 'alkanoytemlno of from two to stx carbons, incfusive.* means an alkanoyi. as prevk>usly 

30 defined-tTy Indudffig also pentyl or hexyl and Isomers thereof among the alkyt attached to the parent 
molecule residue through the amino group. 

The term *cart70xyaIkoxy having alkc»cy of from one to four carbons; inclusive.* means an alkyl. as 
prevfously defined for alkyl of from one to four carbons, inclusive, attached to the oxygen atom of an esier 
group, through which the alkyl is attached lo the parent molecular reskfue. 

39 "Hatogen* nneans fkiorine. chtorine. bromine, kxikie. or trifUioromethyl. 

"Cartxalkoxyamkle of from one to four carbons. Inclusive/ means an alkyt. as defined above for or 
from one to' four carbons. Inclusive, attached to ttte oxygen atom of an uretfuoie group wfiich is in turn 
attached to the parent molecule reskfue through an amino group. 

"AOcyl suKinyr and *alkyt sulfbnyt* are respectively, an alkyl attached to the parent residue molecule 

40 through a sulRnyf and suifonyt group. 



EXAMPLES 

45 The invention is further elatxvated by the representative examples as folk>ws. Such examples are not 
meant to be Rnuling tfiereto. 



L Preperatfon of compounds of Fdnnula IV 

so 

A. f=or compotmds of Fbrmula IV, see Scheme D. 



98 



7 



0 221 346 



PREPARATION A 

^Z'Dim^Xi'HH^^P^rv^^y^^^f>^^^ (See Scheme «. Formula IV^ Rt is 12-dimethoxy, B, is 
hydrogen) 

6 

A mixture of 272 g (1.5 mde) of p-nitrophenylacetic add and 249 g (1.5 mole) erf 3.4-dimothoxyben2al- 
dehyde in a 2,0 1 nitrogen-filled flask is heated to 60^C (lomperature of reaction mixture) on the steam bath. 
Piperidine (150 ml; 129 g, 1.52 mole) Is added to the warm reaction mixture in small portions over 15 
minutes. After *50 ml d piperidine is added, a mild exotherm developed, and the temperature of the 
10 reaction mixture rose to 95*C without externa) heating. The steam bath is replaced by a heating mantle, and 
the mixture is heated to reflux over 15 minutes, then maintained at 110-120*C for four hours. The reaction 
mixture is cooled to 70*C and sUnred vigorously while 500 mi of methanol is added. After cooling the 
mixture in ice» the precipitate that fomied is fUtered, stirred in 1.0 1 of fresh methanol, and refillered. There 
is obtained 219 g (51 % yield) of olefin product mp 132-134-C. 

75 

PREPARATION B 

1^-Wchloro-442-<4-nftropheryl)ethenyllben2ene (See Scheme 11. Fwmula IV„ whereinR, is 1 j2-dSchloro. and 
20 Rt is hydrogen) 

Prepared by the procedure described in Preparation A. from p-nitrophenylacelic acid (125 g. 0.69 
mole) and 3,4-cfichtorDben2aldehyde (121 g. 0.69 mole). There was obtained 70 g (35% yield) of the 
product nrv 197'199*C. 

ss In an mariner analogous to that found in above preparation using appropriate starting materials, the 
foOowtng compounds are prepared (see Scheme H). 

PREPARATION C 

30 

4-{2-((4-f«tropheayl)ethenylI1.l*-biphenyil mp 238-239*0 
PREPARATION D 

35 1-Methaxy-4-[2-(4-rmrophenyi)elhenylh2Ki^^ mp 139-144*0 

PREPARATIONS 

1.2- DimethyM-{2-(4^ophenyl)ethenyl]ben2ene. mp 113-115*0 
PREPARATION F 

1.3- {3irnethQxy-5{2-(4-nitrophenyf)ethenyt]benzene. mp 145-146*0 
45 PREPARATION G 

2*(2-(4-fl(trophenyl)ethenyqnaphth8lene. mp 168-170*0 
PREPARATION H 

so 

1.2>TrimelhQxy-5{2-(4-filtiopheriyO«henyl]benzen^ mp 192-195*0 
PRB>ARATIONI 

as 1 .2-OimethOKy-3-[2K4Hiitrophenyl)ethenyl]^^ mp 143-145*0 
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PREPARATION J 

2.4-Dimethoxy-H2-(4-nitrophenyI)©thenyl)ben2ene. mp 107-1 lO'C 
5 PREPARATION K 

l2:Dlmethoxy-4-{2-{2-nitrophenyI)ethenylJben2ene. mp 134-137*0 
PREPARATION L 

10 

1 .2*Dtb6nzyloxy-4-(2-<4^ophenyl}eth8nyl]ben2efle 

p-Nitrophenyl acetic acid (20^ g. 161 mmole) and 3.4-dib6nzyloxybenzdtdehyde (51^ g, 163 mmofe) 
are mixed vwth piperdine (16 ml), and heated for three hours under a dean stark trap. The product is 
f9 recrystalEzed from methanol to afford 38.0 g (51%) of i;{«diben2yloxy-4-{n4trophenyl)ethenyl]benzene. mp 
138-141 -C. 

B. F6r compounds of Formula IV, see Scheme IV 



20 PREPARATION M 

N-{2-Methoxy-5-[(4-nitrophenyl)acetyl]phonyIlacotamide (SiBe Scheme IV. Formula IV, Wherem R» is 2- 
melhoxy and Acetamide. n is one. and R» is hydrogen) 

25 A mixture of anhydrous AlOl, (36 g. 270 mmol) and 50 ml of CHiCl, is cooled to 0* in an ice tiath. 2- 
Acetyianisidine (33 g. 200 mmol) is added to the stining mixture. A solution of 39^ g (200 mmol) of 4- 
nitrophenylacetyl chloride in 130 ml of 01,01, is added slowly to the cooled reaction mixture. The reaction 
mixture is stirred at 0*0 tor 0.75 hour and 22 hours at room temperature. The reaction mixture is poured 
onto a mixture of 800 mi ice and 40 ml concentrated hydrochloric actd and allowed to stir for 1.25 hours 

30 before extraction with CH,0t,. The CH,CI, extract is evaporated to a dark oily residue which crystafltzed from 
MeOH to give 28 g (52%) of a yeltow sofid. Furtfier recrystalfizalion from MeOH gave the pure product mp 
200-203»C. 

In a manner anatogous to that found atx>ve in Preparation M using appropriate starting materials tfie 
foflowing compounds of Fomiula IV, are prepared. 

35 

PREPARATION N 

1-(3.4-{Xmettioxyphenyt)-3-(4-nitrophenyI)propenone. mp-126-132*C 
PREPARATION O 

1-(3.4-Oimethoxyphenyi)-4-<4-nitropl«nyl)butanone. mp 109*1 12*0 
48 11. Preparation of Compounds of Formula III 

A. For compounds of Formula fll, and 01, see Scheme BL 



so 
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PREPARATION 1 

4-[2-(3.4-Dlmethoxyphenyl)ethyOb8n2Bneamine (See Scheme III Formula lit. Wherein R, is 3.4-dimethoxy. 
and Ri is Hydrogen 

A mixture of 19.4 g (0.068 mole) oJ 1^-dimethoxy-4-{2-(4-fwtrophenyf)ethenyl]ben2ene as prepared in 
Preparation A above, and 0^ g 10% Pd/C catalyst in 200 ml of N.N-dimethylformamide is hydrogenated at 
55 p^g Hs pressure for 16 hours. The catalyst is removed t>y filtretion, and the fiHrate 1$ evaporated. 
Recrystaliization of the re^ue from methanol yielded 12.3 g (70% yield) of the amine product, mp 116- 
117*C. 



PREPARATION 2 

4-{2-(3,4-Olchtorophenyl)ethynben2enarnine (See Scheme ni. formiAa HI, Wherein Rr is 3.4-dichloro, b is 
two. and R» is Hydrogen) 

A mbrture of 62.3 g mole) <rf 12-<fichk)ro^2-<4-rBfcnophenyl)ethenyllbenzone as prepared in 
Preparation B above, and 2,0 g of Ranay rCdcel catalyst in 935 ml of tetrahydrofuran is hydrogenated at 65 
psig H, pressire for 20 hours. The catalyst is removed by filtration, and the filtrate is evaporated. 
Recrystainzation of the residue from hexane/dichloromethane yi^ 49 g (07% yield) of the amine prochjct 
mp 73-75 •C. 

In a manrier analogous to that found atxive in Preparatois 1 and 2 using appropriate starting materials. 
The following compounds of Fonnula NI, are prepared. 

PREPARATIONS 

4>[2-(1 .1 *-Biphenyl>-4-ylethyfjbenzenamlne, mp 1 09-1 11 *C 
PREPAFIATION 4 

4-[2-(2*Naphthyieny1)ethylS)enzeneamine. mp 123-125'C 
REPARATION 5 

4-[2-{3-Hydroxy-4-m6thoxyphenyl)ethyi]benzeneamine. mp 152-154*0 
PREPARATION 6 

4-[2*(3-Methoxystfien^)ethyQben2enamine. mp 49-51 *C 
PREPARATION? 

4-{2-(2>DimethOMyphenyQethyf]benzenamlne«HCl, mp 135-136*0 

The starting material. 1^-dnne4hoKy^3-PH4-nitrophenyl)ethenyl]benzene, is as prepared in Preparation I 
above. 



PREPARATION 8 

4-{2-(2.4-Dimethoxyphenyl)ethyt]ben2Bn8mine, mp 5G-5B*C 

The starting material. 2.4-dimetho)cy-H2-(4-ni^ophenyi)ethenylt)enzene. Is as prepared in Preparation 
J above. 
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PREPARATION 9 

4-{2'-(3^4,5*Tnfnethoxyphenyl)ethyl]benzenamin6. mp 91 -93*0 

5 The starting material. tJ2«3-trimethoxy-5-[2H4-nftrophenyl)ethenyl|benzene. is as prepared in Prepara- 
tion H atx»ve. 



PREPARATION 10 

TO 

4-[2-<3.5^DimethoxyphenyOethyQben2enamine*HCt. mp 155-157*0 

The starting material. 1.3-dimethoxy*4-{2-(4-nftrophenyl)etfienyl]benzene, is prepared in a manner 
analogous to Preparations A through K. 

PREPARATION 11 

4-I2-(2'Ohlorophenyl)ethyl]ben2enamlne«Ha. mp 208-211*0 

20 

The starting material, 2'Chtoro-H2-<4-nitrophenyl}ethenyQ)6nzene, is prepared in a manner analogous 
to Preparations A through K. 



26 PREPARATION 12 

4-(2-<2-Methylphenyl)ethyl]t)enzenamine*Ha, mp 171-173*0 

The starting material. 2-methyl-H2«{4-nitrophenyl)ethenyl]bene2ene. is prepared in a manner analogous 
30 to Preparations A through K. 



PREPARATION 13 

3S 4-{2-<4-ButO)cyphenyl)ethyl^n2enamine, mp 58-59*0 

The starting materia!, 4-txitoxy-l-[2-(4-nftrophenyt)etheny{p3enzene. is prepared in a manner analogous 
to Preparations A through K. 



PREPARATION 14 

2-{2-(3.4-OtmelhaxypheriV0ethyl]berizenan)tne, mp 58-60*0 

45 The starting material. l^-dimelhoxy-4-(2-(2-nitrophenyl)ethenyi]benzene. is as prepared in Preparation 
K above. 



PREPARATION 15 

90 

N-{2inethoxy*5-(<4-amlnophenyl)ethyl]phenyl]acetamide. mp 135-140*0 

The starting material. N-{2-fnethoxy<^(4HfiHrophenyl)ethenyl]phenyi]acetamtde, is prepared in a numner 
analogous to the methods of Preparations A throu^ K. 

6S 
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PREPARATION 16 

4-(3-(3.4-dimethoxyphenyl)propyi]b8nzenamine. mp 54-57 ''C 

5 The starting material. 1^<JinTethoxy-4-{3-<4HriitrophenyI)prop-2-^nyllbenzene. ts prepared in a manner 
analogous to Preparations A through K above. 

PREPARATION 17 

to 

4-[4-(3.4-Dinnethoxyphenyf)butynben2amine. mp 97-lOO^C 

The starting material. l^-<fimethyl-4-f4-{4-nftrophenyf)but-3-enyi)benzene is prepared In a manner 
analogous to Preparations A through K above. 
IS An alternate method of preparation for a compound of f=ormuia lit wherein R« is (CH,)a-R« wherein n 

is one or two is as foHows;. 



PREPARATION 18 

20 

4-[(3,4-Dimethoxyphenyl)niethyl]anOine 

Mixture of glacial acetic acid (100 ml). 20% Pd/C catalyst (0.5 g) and 3.4-dimethoxy-4*-nitroben- 
zopherwie (Tadkod, Kulkami. and Nargund, jL Kamatak Unrv.. J, 78-80 (1958)) (5.4 g, 18.8 mmol) is 

ss hydrogenateil at 52 psi for about five hours. 

Concentrated H^SO* (1.1 ml) and adcStional 20% Pd/C (0.5 g) are added and the hydrogenation is 
conUmied uritH five equivalents are consumed ^1^ hours). Potassium acetate (2 g» 20 mmoO is added to 
the mixture and the catalyst is removed by filtration through ceSte. The filtrate is acidified with concentrated 
Ha (1-7 ml), concentrated In vacuo to a residual oil and dissolved in 10% HQ (400 mQ. The addtc solution 

30 is washed with Et,0 (2 x 400 ml) and CH^Ct, (1 x 100 ml) and then besified wflh Na>CQ> The aqueous 
fraction was extracted with CH,Cla and the CH,CI, extract was dried with Na,SO«. Evaporation of the volatile 
soivont in vacuo gave 4.4 g (96%) of crude oily product which crystaltized upon standing. The analytical 
amine was obtained by column chromatography; yield, 1.58 g (35%). mp 101-104. 

C. For a salt of a compound of Formula IIL 

as 

PREPARATION 19 

4-[2-(3,4-oa)ydroxyphenyi)elhyi]benzenamine as an acetate salt mp 21&-218''C 

40 

A mixture of 20 g (78 mmol) of 4-I2-[3.4-dimethoxyphenyOethyf]arurine which is prepared in Preparation 
1 above and 300 ml of of 48% tiycftrobromlc acid is stirred at reflux under nitrogen fbr seven hours and at 
room temperature ovemighL The resultant prectpHate Is coSected, washed with ether, and redlssolved in 1 
N*NaOa The solution is addrfied to pH 6 with gladal HOAc and the resultant precipitate is collected as 
45 crude product Recrystalfizafion from H|0 and then from MeOH yields the 4-[2-(8.4-<fihydroxyphenyl)ethyl>> 
benzenamine as an acetate salt; yield, 13.4 g {76%)» mp 216*218*C. 

D. For protected substituents on compounds of Formula in. 
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PREPARATION 20 

4-(3.4-Trimethylsilytoxyph0nethyl)aniline 

A mixture of 4-{3.4-diriydroxy|:^enethyl)anirine (34.39 g, 0.15 mote) and hexamethyldisilazane (24.2 g. 
0.15 mole) ts heated in a wax bath at 120*1 60*C for 3.75 hours under nitrogen, to give dark colored dly 
residue, which is chromatographed on silica gel (160 g). Elution with chloroform gives oHy poxJuct (47.1 g 
64%) of satisfactory purity for the next step. 



PREPARATION 21 

4-(2-(3,4^'ben2yloxyphenyl)ethyl]t>enzeneamine 

The 1.2-dibenzyloxy-4-|2*^4-nttrof:^yl)ethenyllbenzene (10 g. 22 mmole) is dissolved in methanol (50 
rhi). THF (100 ml) and reacted with Ra-Ni (1.5 g). Reduction under a pressure of 5i2 psi at 1d.5*C affords 
5.0 g (60%) of 4-(-2-(-3.4-<iit)enzytoxyphenyl)ethy1]ben2enamine. mp 97-101 



PREPARATION 22 

N-fomnyM*[2-(3»4-dibenzyloxyphenyl)ethyt]ben2enamine 

The 4-[2-(3,4<nbenzyl09(yphenyi)ethyl]ben2en8mine (4.5 g. 11 mmole) is dissolved in toluene (75 mO 
containing fom>ic acid (051 g. 11 mmole) and refluxed for two hours. The reaction mixture is evaporated to 
dryness, and the re^due is recrystalGzed from toluene to afford 4.7 g (97%) of N-fbrmyl-4-(2-(3.4- 
dibenylQxyphenyOethyf]benzeneamtne, rr^> 1 1 9*1 22*C. 



PREPARATION 23 

N-Methyl-4-[2-(3.4-dit)en2yloxypf>eny1)ethyl]benzer)eamine 

LAH (0.25 g. 6.5 mmole) is added to dry THF (20 ml) under an inert atmosphere, then cooled to -4*C - 
(iceAvater bath). l4*formyl-H2-(3.4Km)enzylaxyphenyQettiyl]benzeneamlne (2.9 g, 6.5 mmole) Is dissolved 
in dry TW (20 ml) and added via cannula dropwise to the LAKHW suspension. The reaction is s^ed for 
20 hours at amt)ient temperature under an inert atmosphere. Water (0.25 ml) fottowed by 15% NaOH (025 
mO and finally water (0.75 ml) is added to the reaction mixture. The mixture is filtered, diluted with 0.5 
volume of ether, and the organics are washed with Ivine and then dried (Na«SO«). Concentration affords 1^ 
g (70%) of l^ethyM-C2-(3.4-dft)enzyloKyphenyl)ethyl]benzene8mine. mp 61-65*0. of suffidont purity for 
further use. 



PREPARATION 24 

N-fomnyM-(2*(3.4-diniethoxyphenyl)ethyl]benzeneamine 

The 4-{2-(3.4-dimethQxypheny()ethyl]benzeneamtne (9.9 g, 36.9 mmole) is dissolved in toluene (125 
ml) containing formic add (5.0 g, 106 mole) and refluxed for one hour. Ttie reaction mixture Is cooled to 
room temperature and evaporated to dryness. RecrystBtllzatlon of the residue from toluene affords 11.0 g - 
(82%) of N4oniiyMK2-(a.4-dtmethoxyphenyt)elhyt]benzenamiiie. mp 128-130*C. 
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PREPARATION 25 

N-methyMH2-<3,4KlimethQ)cyphoriyl)e%IJben2eneam™ 

5 LAN (1^ g. 31.6 mole) is added to dry THF (35 ml) under an inert atmosphere then cooled to about 
4'*C riC8/water t)ath). N-formyM-[2-(3,4-d]methoxyphdnyt}ethyl]benzen8nitn6 {d.O g. 31^ mole) is dissolved 
In dry THF (35 ml) and added dn^wise via a canntria to the lAHrmF suspension. The reaction is stirred for 
20 hours at amtnent temperature. Water (1.2 ml) is added followed by 15% NaOH (1.2 ml) and finally water 
(3.6 ml). The mixture Is filtered and the filtrate is diluted with 0.5 volume of ether, washed with brine, dried - 

TO (Na,SO«). and concentrated to afford BJB g (79%) of N'^etftyM-(2*<3.4-d'imethQxyphenyl)ethyl]ben2enanrune* 
mp 82-84*C. 



ID. Preparation of Compounds of Formula 11 
PREPARATION I 

2p2.7-TrimethyMH-1^;2-benzodic»(a$iltn-4-one. See S^ieme 1 (B) Compound of Formula 11,. Wherein R. is 
mettiyl 

30 

A solution of 4Hfnethyi8aliCyfic add (5.0 g» 33 mmoles) in CHCfs (30 mis) is stirred under argon. Pyricfine 
(8.0 mis. 99 mmoles) is added followed by <fichlorocfimethylsilaie (4.0 mis. 33 mmoles) and the mixture is 
heated to reflux. After 2.5 hours ad(9t!onal pyricfine (1 mi. 12 mmoles) and dichlqrodtmethylsilane (0^ mis. 4 
mmoles) is added and refhix continued for anotfier 30 minutes. The mbcture is then cooled and the solvent 
2S removed under reduced pressure. The residue is treated with pet ether, filtered off. »id rinsed fWe times 
with pet ether. The filtratB is evaporated to leave the product. (4.2 g) mp 69-72*0, suitably pure for 
subs8Quant reactions. 



so PREPARATION n 
Step I 

5-ChloronK;2<{(trimethyl^iyl)c»^H)efi2eneac^oni^^ (i=brmula XU, Scheme 5 

35 

A mixture of &<:hlorosalicylaldehyde (12.15 g. 77.6 mmol). trfmelhylsilylcyarude (16^ g. 170.7 mmol). 
and zinc iodide (2 mg) is stirred at 6*C for four hours under argon atmosphere. The iriixtiire is then aBowed 
to warm to ambient temperature overnight (12 hours). The viscous oil is vacuunwfistiDed to afford 5-chloro» 
a^CtrimsthytsilyOoxyHwnzBneacetORitrlle, bp 120-122*C«JZ7 mmHg. In 56% yield. 



Step a 

Bhyt 5-chtorc>-2-hydroxy-2-oxot)enzeneacetate 

45 

Hexamethyldisitazane (3.11 g. 19.27 mmoQ is dissolved in tetrahydrofuran ^ mO and cooled to 0*C 
under an argon atmosphere. 0-6ttfylSthium (2^ M, a4 ml. 19u!7mmot) is added., and the solution Is stirrad 
at lO'C fbr 20 minutes followed by cooling to -78*0. At this time^ Srdikno^^CtrimethylsllyOoKyh 
bens&anacetonitrile (6.(X> g, ia35 mmoQ as prepared iri St^ t above is added over a 30 minute period. After 

50 stinring fcr an additional hour, ethyl cttloroformate (1.95 ml, 20.16 mrrtol) is added dropwise. The solution is 
stirred for one hour and thon allowed to rise to 10*C over a 90 minute period. The reaction Is clenched by 
poifffr^ the contents Into saturated ammonium cfilorlde solution followed by extraction into cflchoromethane. 
The orgavics are washed (saturated ammoraum chloride solution foitowed by l3rine)» dried (so<fium sulfate), 
and concentrated to afford a residue. The re^due is dissolved in tetrahydrofuran (60 mQ. Triethylamtne 

& hydrofluoride (5^ g. 4a99 mmol) Is added, and the solution is stirred at 0*0 for 90 minutes. The sotajfion 
is then concentrated and recflssolved in dichloromethane. The organics are washed (1% hydrochloric add 
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fottowed by brine), dried (sodium sulfate), and concentrated to ^ve 3.62 g of an oil. Chromatography - 
(Kieselget 60« dichloromethane) affords ethyl 5*chloro-2-hydroxy-o-oxobenzeneacetat6 (0.82 g) as a tight 
yellow oil. 

5 

PREPARATION 111 

Foltowing the procedure ol Preparation li. Step 1. a^-{(trimethylsllyl)oxy9)enzeneacetonitrile is prepared 
(bp 103-104*0/1.8 mmHg. 86% yield). 

to 

PREPARATION IV 

Following the procedure of Preparation 11. Step II. ethyl 2-hydroxy*o-oxo-b6n2eneacetate is prepared * 
rs (70%). 



PREPARATION V 

20 7-<l.lH£methylethyl)-2.3-ben20furandione (Zwanenburg. Synthesis. 624 (1978)) (See Scheme IC. Com- 
pound II,) 

A naixture of 2*tert-butylphenol (15 g. 0.1 mmol) and 4-dimethylaminopyridine (0-5 g) is stirred under 
nitrogen in 300 ml of dichloromethane. Oxalyl chloride (20 ml. OJZi motes) ts added dropwlse. then the 

25 mixture is heated to reflux. After ten hours the mixture is cooled and the solvent is removed under reduced 
pressure. JhB residue is taken up in 100 ml of 1.2-<fichloroethane and added dropwise under nitrogen to a 
suspension of aluminum chloride (40 g, 0.3 mmoO 300 ml of I^Milofoethane. After 20 hours at room 
temperature tfw mixture is slowly diluted with water until aO sofide dissolve. The organic layer is separated 
and dried over mdecutar sieves, and the sotvent is evaporated to leave a syrup which is taken up in 

30 chloroform and filtered through a short column of silica gel. The filtrate is stripped of solvent under reduced 
pressure to leave the product (9.8 g) as a syrup suitably pure for sut)SBquent reactions. 



IV. Preparation of Compounds of Formula I Wherein y is one 

05 

EXAMPLE 1 

Benzamide. N K4-[2H3.4-dln)ethoxyphenyOethyi]phenyi>24iydroxy'!4-^^ 

40 A mixture of 4-methoxysBlicylic add (1 iX> g. 5^ mmoQ. 4-[2-(3,4<flmethoxy phenyt)ethyl]ben2enaniine 
(1 .53 0. 5.95 mmol). and dicydohexytoartxxfiimide (1.23 g, 5.05 mmol) in dichtoromethane (50 ml) is stined 
for 12 hours at amtxent tempeiBture. The irteokibie <Scyctohexylurea is removed t)y filtration; and the filtrate 
is concentrated to afford 2.63 g of solid reddue. Oromatography (Merck Kieselgel 60. chtoroformiethyl 
acetate 19:1) of ttie residue gives lH4-(24(3.4^methoxyphenyl)ethy1lphenyl}-24iydioxy-4-melhaxyber^ 

45 zamide (038 g. 40%); mp 146-148*C after recrystaDizatkm from 2-propanol. 

Examples 2-7 are prepared by the method of Example 1 and are summarized in Table 1. 



60 
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TABLE 1 



Conqpounds of Porroula I herein y is one, R5 is 
hydrogen, b is one, and Ri and Re are as shown. 



Exan^le 



Position 
516 



Rfi. 



Yield 



Tap CC) 





i 1 


1 1 








2 


|h|0CH3 


H|H| 


4-Cn-decyl3 | 


47% 


1116-117 


3 


|BiOCH3 
1 1 
1 1 


|h|h| 

1 i 1 
1 t 1 


4-C2-(3,4-bistri-| 
methylsiloxy- I 
phenyl) ethyl] | 


21% 




4 


|H|Ph* 

1 1 ' 


|H|H| 
1 i 1 


4-C2-( 3 , 4-dinieth- 1 
oxypheny 1 ) ethyl 3 j 


20% 


j 190-192 


5 


|H|CH3 


|h|h| 


4-Cn-decyl3 | 


27% 


|141-142 


6 


iH|Ph 


|h|h| 


4-Cn-decyl] | 


25% 


(154-156 


7 


■|H|C1 


|b|h| 


4-'Cn-decyl3 | 


13% 


(159-160 



♦Pti is j^enyl 



EXAMPLES 

rH4-{2'<3.4-Oiliydroxyphenyl)elhyli^ 

To a solution of iH4-iaH3.4^)istnmemylsllo)cy^^ 
(0^ g» 1^4 mmol) in melhanol (30 ml) Is added Sevan <Irop8 of concentratad tiydrocMorie add. The 
solution is then healed to 40-S0*C for ten mbiutes. Removal of votatOes gives a491 g of a virMta soDd. 
RecrystalOzation {S-fropend) affords IHH2K3»4K»iydroxyphenyt)olhyOphenylh2-h ben- 
2amide (0.42 g. 90%). mp 179-180"C. 195-196'C (double mp). 



EXAMPLE9 

[1,1'-Biphenyl]-3«caibQxamlde, iH4Kl« 

To a t e tr fl h ydiro fu fan (20 mi) aohition of 4-decylaniBne (3i)7 g. 13.14 mmd). cooled to 0-5*0 fmert 
atmosfrfiere). Is added n-bulylWhium (23 M. 13.14 romoO. The deeply colored solution is stnrrBd for ten 
minutes, after which a tetrahydrofuran (20 ml) solulton of methyl SiahenytsaTicylate (1.00 g. 4.38 mmoD Is 
added. The temperature is allowed to rise to 25»C over a 30 minute period. The reaction is quenched by 
pouring the contents Into 10% hydrochloric add (100 ml). The ongamcs btb extracted into ethyl acetate, 
washed with 10% hydrochloric add, dried (sodium sulfate), and concentrated to give 2.77 g of crude soBd. 
Chrom^raphy 0<ieseigei 60. dichloromelhane), affords IH4-decylphenyt)-2-hydnwyHl,rH)iphenyIh3-car- 
boxamlde (1^ g, 90%), mp 74*1^*0. 

Similarly. Examples 10-20 are prepared by the method of Example 9 and are found In Table 2. 
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TABLE 2 



A compound of formula I wherein y is one, R5 is hydrogen r 
b 13 one, and R]^ and are as shown: 



Exainple 


**1 
3 


Position 

L 4 J5 


[6 1 


R« 


Yield 


rap CC) 


10 


|H 


|H 


|Ph* 


H 1 


4-{^-decyl) 


1 90% 


179-180 


11 


|H 


iPh 


|h 


H 1 


4- ( n-decyl ) 


1 35% 


155-157 


12 


[H 


|H 


|Br 


|H 1 


4-(n-decyl) 


1 74% 


1172-174 


13 


|H 


|H 




!h I 


4-(n-decyl) 


1 45% 


1 94-95 


14 


IH 


|H 


[Br 


|H i 


4-C 2- ( 3 , 4-diiiieth- 
oxy-phenyl ) ethyl] 


1 76% 


1154-156 


15 


|H 


|C1 


|H 


|H 1 


4-C2-{3,4-diii»th 
oxy-phenyl ) ethyl] 


1 80% 


[166 


16 


|B 


|H 


|C1 


|H 1 


4-(n-decyl} 


1 80% 


[165 


17 


{H 




ICH3 


|H 1 


4*(n-decyl) 


I 73% 


|127-128 


18 




|h 


|H 


{H t 


4--{n-decyl) 


1 79% 


[101-102 


21 


|H 


|H 


|H02 


|H i 


4-(n-decyl) 


1 87% 


[137-138 


22 


ICH3 




|H 


|H 1 


4-(n-decyl) 


1 71% 


[90-91 . 


23. 


|C1 


|H 


iH 


|H 1 


4-C2-(3,4-diiiieth- 
ozyphenyl ) ethyl] 


1 45% 


[125 


24 


|C1 


|C1 


|H 


|H i 


4-C2-(3,4-dimeth- 
oxyphenyl ) ethyl] 


1 63% 


1175-177 


25 


|H 


|H 


|H 


|OH| 


4-(n-decyl) 


1 38% 


1121-123 


26 


|H 


|Me 


|H 


|H 1 


4-C 2- ( 3-methoxy- 
4-hydroxypheny 1 ) - 
ethyl] 


t 82% 


|170 


27 


[Cl 


|C1 


|h 


|H 1 


4-(n-decyl) 


1 di 


1 154-155 


28 


[CI 


|H - 




|H 1 


4-{n-decyl) 


1 73 


[124 


29 


|h 


iCH3 


)h 


|h 1 


4-C2-(3-4-di- 
benzyloxyphenyl } 
ethyl]; IMnethyl 


1 71 


|non— 

1 crystal- 

{llne 
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TABLE 2 (CONT'D) 



70 



75 



R6 



% Yield 



n5> rc) 



30 
31 



3, 



4-C 2- { 4-chloro 
phenyl ) -ethyl ] 

4*[2-( 3 * 4-dichloro- 
phenyl)ethyl3 



61 



37 



160*164 



166-168 



* PH is phenyl 
EXAMPLE 32 

^ Benzamide, ^H4^^<fecylphe^yl^24^yd^oxy-5<BnlrK^ 

A methanol (75 ml) solution of N-(4-iv<Jecylphenylh2-^ydroxy-5-nitra*e^ (890 mg. 2^ mmol) 
and Raney-ntckel (200 mg) is stirred at amt)aent temperature until the calculated pressure change is 
realized. The contend are fiHered and actcfified with concentrated HO (0^ mO* Rennoval of solvents affords 
^ 831 mg erf the desired ^K4l^decylpheny^)-^-hydroKy•«-am^nol>en2amide4v <te = 240-245«C. 



EXAMPI.E33 

3.5-0*KWoro-N-(4-decyIphenyl>-2-hydroxyt)en2amide 

Under an argon atmosfi^iere. a tetrahydrofuran (20 ml) solution of diisopropylamine (1.59 ml, 11.31 
mmol) is cooled to 0*C. jvButyHftWum (2^ M. 4.9 ml. 1131 mmol) Is added, after which the solution is 
allowed to stir ai additional tan minutes. fH>ecytaniline (2.64 g. 11^31 mmol) is tfien added and the solution 
attowed to stir tor 15 minutes at snt^ent temperature. A tetrahydrofuran 825 ml) solution of methyl 35- 
dichlorosaicylats (1.00 g. 4.52 mmol) is added and the resuWng solution Is stirred for 45 minutes at 
vnbient temperature. The contents are then poured into 10% hydrochloric add (100 ml) and extracted into 
cfiethyl ether. The crganlcs are washed with 10% hydrochloric add. dried (sodium sulfate), and con- 
centrated 10 give 3.47 g of a residue* RecrystaltizaSpn Irom 2-propanol/water ghres 3.5-dtehloro-fK^ 
decy^)henyl>-2-hydroxyt>enzanude (1 .32 g, 69%), mp 90-91 *C. 

SMIany prepared are Examples 34-42, which are found in Tabie 3. 



45 



50 



S5 
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TABLE 3 

A compound of Formula I ii^erein y is one, R5 
is hydrogen, b is one, x is hydrogen and Rx and Rg 
are as shown: 



Example 



Ri Position 
^ T 4 151 



Yield 



mp CO 



34 

35 
36 

37 



I 

|C1 
I 

|H 



I 

H |H 
I 

|H 

CI IH 



CI |H 



4-C 2- ( 3 r 4-dichloro- 

phenyl) ethyl] 
4-(n-dacyl) 
4-C 2- ( 3 , 4^ichloro- 

phenyl) ethyl] 
4-C 2- ( 3 , 4-dlchloro- 

phenyl ) ethyl ] 



44% 

40% 
34% 

57% 



166-167 

180-181 
203-204 

214-215 



TABLE (COHT'D) 



Exaiople 



Rl Position 
3 4 5 ' 



% Yield 



CC) 



38 
39 
40 
41 
42 



4.5 o 

3,4 0 

5,6 
R B B 



4-C 2- { 3 , 4-diiMthoxy- 

phany 1 ) a-thy 1 ] 
4-C 2- ( 3 , 4-dijM thoxy- 

pbenyl) ethyl] 
4-tC 2- ( 1 , 1 ' -bipheny 1- 

4-yl) ethyl]*) 
4-C2- ( 3 , 4-diia«thojcy- 

^«nyl}«thyl] 
4-C 2-( 3 , 4-dlchloro- 

phenyl) ethyl] 



38 
48 
39 
74 



201-202 
179-180 
196-198 
148-150 
170 
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EXAMPLE 43 

4-Melhyl-H^elhyl-N-[4-[2-(3,4-<fihydroxyphefiyIle%^ 

To an othyl acetatermethanol (1:1. 40 ml) sdulion of 4^ne^hyl"^^methy^N^4^2•(3.4- 
dlb8n2yioxyphenyQ8thyl]phenylh2-hydroxyben2amide (1.00 g. 1 JO mmol) is added 10% Pd/C pOO mg). 
The mixture is stirred under hydrogen atmosphere (1 atmosphere) for 12 hours. The catalyst is removed by 
filtration (CeHte®), and the filtrate then concentrated to give 740 mg of crude material Rash chromatog- 
raphy (SO^- 965 CHCt,:M90H> affords 660 mg (87%) of 4-methyl-N-methyK4-<2-(3»4-dlhydroxyphenyl>- 
ethyOphenyll-2-hydroxyben2an«de as a noncrystalflne semisolid. 



EXAMPLE 44 

4-Chtero-N44^2H3,4^hydroxyphenyl)ethyrh2-4iydroxybenz^ 

A dichloromethane (40 ml) sohrtion of 4<h!orchiH4-I2>(3,4-dim6thoxyphenyl^thyi)phenylh2-hydrox- 
ybenzamlde {jOJSO g, 1^1 mmoO is cooled to -78*C under an argon atmosphere. Boron tribronwdo (1i) M 
solulioo in dichloromethane. 5,5 ml. 5.5 mmol) b added, and the mixture is stirred at -78*»C for four hours, 
followed by stirring at ambient temperature for two hours. The solution is then recooled to -20*C and 
quenched with water (5.5 ml). The mbclure is allowed to stir at ambient temperature for 12 hours, after which 
additional water (10 ml) is added. Rttralfon affords 4-chloro-tH4-[2-(3.4<ffliydroxyphenyl)ethylJphenylh2- 
hydroxybenzamide (0.42 g, 91%). mp 229-231*C after recrystallization from methanol/water. 



EXAMPLE 45 

8H4-P-(^4-Dihydroxyphenyl)olhyllphefiyl>2^ 

A mbcture of 2^7-trimethyl-4H-1,3^4)enzocHoxasinji-4-one (2.0 g, 10 mmote) and 4-[2-[3,4-bis-{- 
{trimelhylsayl)oxy]phenyf]ethyI]benzenamlne (3.0 g. 8 mmd) is heated under argon to 180*a After three 
hours the mixture is cooled, triturated with pentane artd filtered. The coUected solid is rmsed several times 
wHh pentane and dried. Recrysialfizalion from isopropanol gave the pure product (1*4 g), mp 201-202*C. 



EXAMPLE 46 

^H4^2•(3.44)lrnethoxypheny^)emyllpheny^^2•hycbx)xy-4^ 

The preparation is as described for Bcample 45 using 2Z7trimethyMli-l^,2-benzodk)xas)Hn-4-one (2.0 
9, 10 mmo!) and 4^2-^3,4-<fimethoxyphenyl)ethyl]ben2enafnme (LS g. 10 mmol), Recrystalfizafion from 
methanoVDMF gives the pure product (1A g) mp 162*164»C. 



EXAMPLE 47 

Benzamide, N-{442-(3.4^thydroxyphOTyl)ethy1]phenyll-2-hydroxy 

Prepared by the method descn'bed m Example 44 from benzamlde, tH4-t2-{3,4-dini©lhaxyphenyl)- 
ethyQphenylh2-hydroKy. Recryst&HizatNm from waterflS-propanof gives the product mp 156-158*C. 
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EXAMPLE 48 

N44-(2-(3,4<itrn6thoxyphenyl)ethyl]ph8nyl)-2-hydroxyberizantide 

5 A mixture of 2-acetQxybenzoytchlond8 (6.5 g. 0.033 mole) and 4-{2-(3.4-dimettX)xyphenyl)ethyl> 
benzamine (6.5 g: 0.025 mmol) in xylene (3(K) ml) is stirred at room temperature and then heated to reflux 
for two hours when a clear solution is formed. The solvent is evaporated off under vacuum and the oil taken 
up in CH3CI2, washed with sodium bicartx^nate solution, with water and dried. The methylene chloride is 
distilled off. The residual oil is dissolved in hot isocfipropyl ether to give the acetate derivative which is 

to removed by filtration. The fittrate is evaporated off to give an otl. The crude oil is dissolved in methanol (1 50 
ml) and 1(N) NaOH solvent (50 mQ and Is heated to reflux for two hours. The reaction mixture is 
concemrated, diluted with cold water, and then acidified with 4N HQ (30 mQ when the product crystallized 
out The crude product Is recrystalfized from methanol lo gtve analytical sami^ (1.9 g). mp 140-151. 

IS 

EXAMPLE 49 

2-Naphthalenecartx>xamide. N*(4-decylph6nylh3-hydroxy 

20 A suspension of 1i) g (0.021 mole) of 50% soc^m hydride/Mneral oil in 25 ml of dimethyl sultoidde 
under a nitrogen a miosplwte is cooled in a cold water t>8th white 4.7 g (0.020 mole) of 4-^Klecyl)antline is 
added. The mixture is sfirred at room temperature for one hour, then treated in portions over 15 minutes 
with 2.0 g (0.0099 mole) of 3-hydroxy'2*naphthalene-cartx>xylic add methyl ester. An additional 50 ml of 
dimethyl sulfoxide is added. arKf the mixture is stirred et room temperature for 45 hours. The reaction 

25 mixture is added to 500 g of iceAwater and act<fified with 4.0 ti hydrochloric acid. The gelatinous precipt^ 
is filtered and (fistributed between water (300 ml) and dichloromethane (1(X> ml). The layers are separated 
and the aqueous layer is washed with fresh dichjoromethane (2 x 150 ml). The combined organic layers are 
washed with water (1 x 250 mQ. 1.0 Nhydrochioric acid (2 x 250 mO. water agafa The organic layer is 
dried (anhydrous sodium sulfate) and evaporated. Recrystaltization of the residue from aqueous 2-propanot 

30 yield 1.4 g (35% yield) of the amide product. An addiGonai recaysiaffization as above yields an analytically 
pure sample, mp 17V173*C. 



V. Preparatian of Compounds of Formula I Wherein y is 2 
EXAMPLE50 

]H^2H3.4-(&ne1hoxyphenyOethyt)phenyl^2-hydroxy-5-chloro^ 

40 lAider an argon atmosphere, a tetrahydrofuran (20 ml) solution of 442-(3.4-dimethoxyphenyl)ethyl)- 
benzenamlne (2^ o» 9.72 mmol) is cooled to 0*C. o-Butyliithlum (2^ M. 4.2 ml. 9.72 mmoQ is added, and 
the resulting solution Is stinred lor 15 mrates. A tetrahydrofuran (10 mQ soMion of etfiyl 5-chlorO'2- 
hydroxy-«-OKobenzenacetate (0.74 g. 3^4 mmol) is then added, after which the solution is allowed to warm 
to ambient temperature over a 30 minute period. The contents are then poured Into 5% hydiochlonc add • 

« (100 ml) and extracted into ethyl acetate. The organics are washed with 10% so<fium bicarbonate and brine, 
then dried (socfium sulfate), and concentrated to ghr© 1.51 9 of a cn«le solid. Chromatography OOeselgel 
60. dichloromethane) affords !HH2-(3.4KJime<haxyphenyOethyllphenyl>24iydroxy-5K*^^ 
zoneacetamide (0.88 g. 61%), mp 128-130*0. 

ao 
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EXAMPLE 51 

N-Memy»-NH4^2K3.4-dimelhoxyphonyl)ethyl)pheny^^ 

Foflowtng the procedure of Example 50, N-methyl-hKM2-<3.4-dimelhoxypheny0ethyl]phe^ 
hydroxy-tr-oxobeiuenacetamide is prepared from N-methyt-hM-{2-^.4-dimetho)(ypheny08thyl> 
benzeneamine and ethy(-2-hydroxy-o-oxo-benzeneacetate in 22% yfeW. 



EXAMPLE 52 

^K4-<2•^.4Kfimethoxypher)yl)et^yl}phenyl^2-4lydroxy•a-o)^^ 

A mixture of 2.3-ben20furancfior)e (Fries arxJ Pfaffendorf. Bar, 45. 156 (1912); Valenfine. TItoff. Muller. 
and Reichst«n. iigNL CWm. Agfe gj, 883 (1937)) (10 g. 0.0675 mol) and 4-(2-{4-amlnophenyl)eihylH J2- 
dimetfioxybenzene (15^ g, 0X606 mol) in dry telrahydrofuran is stirred at room temperature under nitrogen 
for 18 hours in the dark. The solvent is removed under reduced pressure on a rotery evaporator bekw 35" 
and the result^ sofid is recrystaiized from tetrahydrofuran-ethanol to 9*ve 22^ g (90.6%) of a light-yeiiow 
soGd. mp 124-125*0. 



EXAMPLE 53 

hH442-(3,4-dihydro>cyphenyl)ethyl]i>hehylh^^ 

A mixbone of 2>benzofurarKfione (4.56 g. aO307 mole) and 1,2-benzenedlol. 4-[2-(4-8minophenyl)- 
ethyQ (7X)5 g. 0.0307 mole) in dry tatrahydroluran is stirred at room tamperature tmder nitrogen for 19 
hours in the dark. The solvent is removed under reduced pressure on a rotary evaporator below 50"C and 
the resulting sofid is purified by column chromatography on silica-gel (260 g). Eiution with ethyl acetate 
gave 10.7 g of a soTkL RecryslalliZBtion from acetoratrOe with ice cooling gave 6.9 g ^9.6%) of a light- 
yelkw sofid, mp 165-167«C. 



EXAMPLE 54 

^K4-p^.4^methoxyphenyl)ethyIlpheny^^3-a.1■dimettl^ 

A sofcitkm of 7-(l,i-dimethytethyO"23-ben20ftirandione (1.0 g. 5 mmol) and 442-(3.4-<fimethoxyphenyi>- 
ethyl))enzenan»ne (1 J) g, 4 mmol) in 10 ml of dtehtoromethane is stirred at room temperature for 46 hours. 
The solvent is evaporated and die rs^due crystaffized from ether/hexane. Reaystainzation from acetonitrile 
gave the pure product (UO g) mp 143-144»C. 



EXAMPLE 55 

M-[4-I2-(3.4-dihydrQxyphenyl)ethyilphenyl]-3-(1 .1*dfonsthyl^iyl)-24iydroocynroxo-benzen8ac8^ 

A mixture of 7-(i,i-dimethylethyl)-2>ben2crfurandione (3.7 g, 18 mmoles) and 4-{2'<4-8minophenyl)* 
ethyO-1.2-benzenef£ol (3.4 g. 15 mmoles) m 30 ml of <fichk»romethane is stirred at room temperature for 24 
hours. The solution is diluted vrith ether and filtered. The filtrate is evaporated under reduced pressure to 
leave the product as a syrup which eventimlly crystaBtos. RecrystafcsUon from ether/0et ether gave the 
pure product (2i) g) mp 138-149*C. 

The compounds in Tables 4 and 5 are prepared by the method described in Bcample 53. 
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TABLE 4 



A compound of Formula I Wherein y ia two, b is 
one/ and is hydrogen, and R5 and R5 are as shovna. 



Example 


R5 


R6 




VBp 


•c 


Yield 


% 


Recry8tallizat.ion 
Solven-t 


56 
57 


I 3-Cl 

1 B 


1 1 
4-Cl| 

1 1 
4-Cl| 

1 1 

1 1 


138- 
145- 


•140 
-146 


! €7 
1 ^9 




Tetrahydrofuran/ 
acetonitrile 

Tetrahydrofuran/ 
acetonitrile 



TABLE 5 



Example 


1 Craopound 


1 rap 


Description 


58 


1 3-chloro-N-C 4-C 2- ( 3 , 4- 
1 dihydrozyphenyl ) etliyl]<- 
1 phenyl 3 -6-hydroxy-2 » 4- 
1 diine1:hyl<-a-oxo*l>en2ene- 
1 acetamide 


i 140-142 


Deep yellow 
[spltd 


59 


[ 3-chloro-H-C 4-C 2- ( 3 , 4- 
{ diniethoxyphenyl ) ethy ]- 
i phenyl ]-6-hydroxy-2 , 4- 
1 dimathyl-a-oxo-*benzene«- 
1 acetamide 


1 163-164 


[Fluffy off- 
[whi^e solid 


60 


1 3-chloro-H- C 4-C 2- ( 3 , 4- 
{ dimethoxyphenyl ) ethy 
1 phenyl 3-»2->hydroxy^ e-oxo- 
1 benzenace^tamide 


|125 


1 Yellow 
1 solid 



The preparation of 2,3-benzohiFandlone. 5-chloro-43-<Slmemyl is anatogous to that described by R. 
Stolle and E. Knebel Ber. 1216 (1821). 

The usefulness of the compounds of the present inventiGn as inhibitors of fipoxygenase enzyme or 
antagonists of leukotriena or other related biochemical actions is demonstrated by th^r effectiveness in 
various standard pharmacolooicai test procedures. A description of each procedure follows. 
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Human Leukocyte Lipoxygenase Assay (LDA-H) 

Whole blood is collected from normal volunteers and spun in a refrigerated centrifuge for four minutes 
at l-C'^C at 3800 g. The buffy coat is manually separated and washed twice with chiHed 0.83% NHjCI and 

5 centrifuged at 1000 RPM for ten minutes at 4''C. The wfute ceO is suspended in culture media-EMEM 
supplemented with 6% Agamma human serum, tricine buffer* and neomydn and recentrifuged at 1000 g to 
yield a pellet containing the leukocytes used for the preparation of ^e acetone pentane powder. 

Tfie acetoneoentane Dov^der is prepared uti&zing a modification of the procedure reported for human 
platelet flpoxygenase. See Siegel. et aS. Arachidonate Metabolism via Lipoxygenase and l2-L-hydroperoxy- 

10 5-Ecostetraenotc add Peroxklase Sensitive to Antiinflammatory Drugs. Proc. Natl. Acad. §sL* ^^SA 77:308. 
1980 and O.P. WaOach and V.a Brown, a novel Preparafion of Human Platelet Lipoxygenase. Biochem. 
BtoDhvs. Acta > 663:361. 1981. Buffy coat prepared afc)Ove is resuspended In 5-7 volumes of coid 0.1 M Trts 
buffer, pH 7.4 contairung 0.154 M NaCL The suspension is centrifuged at 13,300 g for ten minutes at 4*C. 
The resultait pellet was ret^ned. resuspended in five volumes of cokf acetone, recentrifuged at 13.300 g 

rs and resuspended in five volumes of cokJ pentane. The pentane suspension is centrifuged for ten minutes at 
13.300 g to give a peOet which is dried in the cold under vacuum with periodic puhferization. The dry 
powder is stable for several weeks when stored 8t-88*C. 

Enzyme stock solution is prepared in the foHowing manner. Atxnit 15 mg of the acetone-pentane 
powder is suspended in 4 mi of cold tris buffer (0.1 M. pH 7.4). aOowed to stand for five minutes, and 

20 homogenized thorou^ly. The homogenate is somcated three times for 15 seconds each time, diluted to 7 
ml with cold trte buffer (0.1 M. pH 7.4). and centrifuged at 4*C for 60 minutes at 13,300 g. The supernatant 
is retained and diluted to a tc^ of 10 ml with cold tris buffer (0.1 M, pH 7.4) to give the stock enzyme 
solution. Additional dSiitions of 2-50 foki are done as necessary to locate optimal enzyme reaction rate in 
the assay described betow. 

25 Substrate solution is prepared at 100 uM or 1.0 uM concentrations of arachldonic add or linoleic acid 
in 0.1 M tris tniffer. pH 9.0 containing 20% ethanoL 

The enzyme reaction is followed spectrophotometrically t>y Ihe appearance of a conjugated dtene 
product at 234 nm. The reection Is monitored at 24"C using a Gilford Model 2800 spectrophotometer. Each 
assay had a total vokime of 1.0 ml and contained sObstrate. tris buffer (0.1 M» pH 9.0). 2% ethanol. arid 

30 sufficient enzyme to ^ve an easily measurable initia] rate -of reaction. The effects of inhitxtors on the 
reacUon are compared with control reactions run under indentical conditions. Routinely, each compounds of 
the present invention is mcubated with the enzyme for five minutes prior to addition of substrate to inifiate 
the reactors Inhibition expressed as ICm as molar concenbalion of the compound required to reduce 
reaction rate to 50% controt 

OS 

To Evaluate the Effect of Each Compounds as a 5-Llpoxygenase Inhibitor in Comparison to Standard 
Reference Agents in Human Leukocytes (5L0A1) 

40 The purpose of this assay Is to evakiate the activity of each compound as an jnhibitor erf human 
leukocyte 5-fipoxygenase. 

Arachktonic add arKf cak:ium ionophore A23187 are otitalned frorh Signta (St Louis. MO). SiKica gel 
pl^es. GF are otTtained from Analtech (Newark. DE). Arachidor^c Bcid« (l-'^C) and 5-HETE 5 {Sy 
hydroxy-6-trans. ai1.14-ds ek^osatetraenok: add. are obtained from New England Nuclear (Boston. MA). 
45 Six percent Dextran-70 in 09% NaCI Is obtained from Cutter Lat>s (Berkeley. CA)« 



Preparatton of Leukocytes 

50 Fresh btood from normal adult men wtio had not received any drugs for at least the previous five days 
Is obt^ned by the Community Research CRntc (WL/PD) usirtg venipuncture and collected into hep^rtized 
vacuotainer tut>es. To every 100 ml of pooled bk)od is added ^ ml of d^drm solution (6% dextran -70 in 
0.9% socftmi chtortde contaii^ 3% dextrose) and fiiUs is li^ed gently in a plastk: cyOnder. The mixture is 
left to stand at room temperature for at least 90 minutes. The upper layer which ts rich in leukocytes and 

55 platelets is then carefully decanted Into 50 mi plastk: tubes arrd centrifuged at about 100 x g for eight . 
mtmites in an lEC centrifuge and rotor number 269 (about 600 rpm). The supernatant fliad is dscarded and 
the peOet is resuspended in 10 ml of 0S7% ammonium cfrioride for exactly two minutes. Thte procedure Is 
to lyse completely contaminating red blood ceDs. Leukocytes are then separated by ce n trifugat i on for ton 
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minutes. The pellet is washed three limes by suspension in 20 ml PBS (sodium chloride. 7.t g; Na,HPO*. 
1.15 g: KHtPC 0.2 g, and KCl. 0.2 qfL) and centrifuged as before. The final pellet is suspended in PBS 
containing 0.87 mM CaD,. Viatkility of the cells is then checked using trypan blue exclusion method and is 
found to l38 over 90%. 

5 

&ljpoxygenase Enzyme Assay 

Leukocyte cells in suspension (0^ ml) are incubated with or without test compounds for live minutes 
10 at 37*C in a shaking water bath. At this time at 17 ul mixture is prepared per l ml of cen suspension: 100 
mM arachklonic acid. 1 ul. 0.05 uCi "C-aracWdonlc acW in 5 ul; 1 mM calcium ionophore A23187, 10 ul - 
(1). This mixture is added and the incubation continued for five minutes. The reaction is stopped by adding 
four volumes of absolute ethanol and the mixture is kept in ice for 30 minutes. The floculated preciprtate is 
separated by centrifugation at atXDut 37,000 x g for 20 minutes (Beckman Instnwnents rolor number 40). The 
15 alcohol extract is taken to dryness under a stream of nitrogen ar«J the residue is dissolved in 100-200 ul 
absolute etharK)l At the lime any turt>idlty is removed by centrifugation. An alkjuot (25-50 uQ is applied onto 
20 X 20 cm sifica gel TtC plate and devek>ped using the foltowing solvent system: diethyl ether, petroleum 
ether (20 -40*C). acetic add (S0:50: 1 v/v). Zones of 1 cm apart are scraped from the TLC plate and 
transferred to mini-vials. Methanol (0^ ml) is added to dissolve the radioactivity adsorbed to the silica gel 
20 and scinHHation fluid (HJ>., Beckman). 5 ml Is then added and vials are counted in a liquid scintination 
counter. A san^le of ^5-HETE is applied and used for the identification of the formed 5-HETE. Total 
racfioactivity in the test as well as the control samples are nomr^ued and the amount ol S-HETE present is 
calculated accordtngty. 

IC» values are defined as the concentrations of test agents which caused a 50% tnhit»ltion of the 
25 fonnation of 5-HETE as compared to control and are determined by inspection of the concentration- 
response curves. 



5-Upoxygenase Assay Using Isolated Human Leukocytes (5L0A«) 
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The fomtation of 5-HETE in human leukocytes is considered a measure of 5-Bpoxygenase activity. The 
protocol is described in the foltowing. 

Fresh heparintzed or EDTA treated human btood is mixed with 6% dextrar»-3% dextrose in isotonic 
saline in the ratk> OJ25 ml dextran solufion per 1.0 ml btood. After mixing the t>tood is aflowed to srt at room 
35 temperature for about 90 minutes while the RBCs settle. During this period, the plasma is removed with a 
plastic pipette to rutlgens tubes. 

The plasma is centrifuged at 800 rpm (125 kg) on the Beckman Td-b refrigerated centrifuge to remove 
the platelets (whk:h remain in the supernatant). The pellet consisting of leukocytes and erythrocytes, is 
treated with 10 ml 0.07% ammonium chtortde at room temperature for lour minutes, lysing the led cells. At 
40 the end of four nninutes the ceOs are diluted with a 2x vohime of phosphate buffered s^ne, pH 7.4. and 
centrifuged for ten minutes. The ceHe are washed three times with the phosphate buffered saline. Any of the 
pelleted ceU matter which is not easily resuspended is discarded during the washings -the material contains 
plalelBts (IMpoNVoenaae activity). 

After washing, the ceDs are resuspended in phosphate buffered saline containing 1.0 mM cateium and 
45 0.5 mM magnesium. After counting the cells are diluted to 1.5-2.0 x 10' leukocytes per miHimeter. 

To each polypropylene reaction tube is added 0.48 ml leukocytes In Ca-Mg phosphate buffered saline, 
pH 7.4; 1-5 ul test compound dissolved in DMSO and buffer, or OMSO for controt tubes. 
The tubes preincubate at 37»C for fhre minutes. 

The re action is started by adding 20 ul of the fbOowing, 0.5 ul 20 mM mchidonic add -final 
50 concentidtton » 20 urn; 1 ul 5 mM calcium kmophore A23187 -final concentration » 10 urn; and 18.5 ul 
buffer. 

The reaction proceeds for five minutes, then is stopped by adcfing 0^ ml 0.5 mM ice cokJ Tris buffer. 
pH 8.0, The tubes are chaied on fce for ten mmutes and then extracted three times with a total of 3.5 ml 
ethyl acetate (3.0 ml removed). 
55 The tubes can be stored at this point For extended storage, the tubes shouW be fiUed with nitrogen. 

The etfiyl acetate is evaporated with a SorvaB Speed-Vac. The residue is <fi$solved in elhanol. The 
tubes can also be stored at this point at -20*C under nitrogen. 

A portion of the elhanol solution is irijected into the HPLC system for 5-HETE quantitation. 



25 



0 221346 



The HPLC system consists of Hewlett-Packard 1040A UV spectrophotometry system with an HP85 
computer. Injections are made automatically with a Waters WISP 71 OB. The pump is a Spectra Physics 
SraTOO. Peaks are measured with a Hewlett Packard 3380A tmegrator. An BP Old cotumn is used. The 
solvent system is tsocratic; the solvent is 70% methanol and 30% 0.01 M so(£um acetate. pH 5.7. pumped 
s at 1.0 ml/mln. The ftow is monitored at 235 nm for 5-HETE quantitatton. Using a 15 cm Alltech Nudeosil C- 
18 5 uM column provides for a sample turnaround time of about 16 minutes. 

ICio is cak:uiated as the amount of test agent that causes 50% inhibition of the formation of S>HETE 
relative to the control. 

When tested by the above descn*bed procedures and shown by the notations of the acronym for each 
10 test, vark>u$ compounds of the Formula i as defined above incficaied activity at the highest dose tested as 
shown in Tat)le 6. 



15 
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TABLE 6 



ao 



ConcentratlonjM) 



EzajoplQ 49 1, 












5I.OA 1 


5.00 


E* 




1 11.6 






2.00 


E 


-5 


1 17.9 




XJ>AH 1 


2.50 


E 


-5 


1 0.0 




Exan^le 52 | 












5LQA i 


5.00 


E 


-6 


1 50.0 


IC50 


LDAH i 


1.84 


E 


-7 


i 50.0 


IC50 


Szan^le 53 | 














3.38 


E 


-6 


1 50.0 


IC50 


U>AH i 


1.70 


E 


-5 


1 50.0 


IC50 


Exan^le 48 { 












5L0A 1 


4.20 


E 


-6 


t 50.0 


IC50 




3*50 


E 




i 50.0 


IC50 


LDAH 1 


2.50 


£ 


-5 


1 0.0 




Example 47 | 












LDAH I 


2.50 


E 


-5 


1 0.0 





% Inhibition 



. 55 
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TAB1,E 


6 


(Cont'd) 








Concentiration (M) i 


% Inhibition 


Exanq^le 46 












5L0A 


5.00 


E 


-7 j 


50.0 


ZC50 




1.69 


E 




50.00 






1.40 


1? 








Bxample 54 












5LQA 


1.00 


E 


-5 1 


6.5 






o no 




1 


O • U 






4.00 


E 


-5 1 


14.5 




LDAR 1 


2.80 


£ 


-7 1 


50.0 


IC50 














5LOA 1 


7.10 


E 


-6 1 


50.0 


IC50 




8.17 


E 


-6 1 


50.0 


IC50 


T rv&n 1 


3.90 


E 


-6 1 


50.0 


IC50 














5XX3A I 


1.00 


E 


-5 1 


11.3 






4.00 


£ 


-5 1 


13.3 




Szanple 8 | 












5L0A 1 


7*10 


E 


-6 1 


50.0 


IC50 


Exeuopla 7 | 












5L0A 1 


4.00 


E 


-5 1 


18.9 






1«00 


E 


-5 1 


16.4 




LDAH ( 


2.80 


E 


-6 1 


50.0 


IC50 


Example 12 | 












LDAB } 


2.50 


£ 


-5 1 


0.0 
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TABLE 6 (Cont'd) 





Concentration (M) 


1 % Inhibition 










siiOA i 


1.00 


E -4 


1 +1.3 




I*UO 


E —4 


1 +12.2 


mI^Au I 


2.50 


E -5 


1 0.0 


Exanqple 36 | 










2.50 


E -5 


1 0.0 


ExaxnplB 37 I 








LDAH I 


5*45 


B —7 


1 50.0 IC50 










5L0A 


3.92 


E -5 


I 50.0 IC50 


ExanDLe 38 






I 




1 2.50 


S -5 


1 0.0 


Exanple 9 








5LOA 


I !> • UU 


JS — o 


1 6.5 




1 Y An 




1 20.9 




\ 5 AO 
1 A* w 


& "J 


1 21.3 




1 1.00 


E ^ 


1 +9.6 




1 1.00 


B -4 


1 +3*3 
1 


Example 45 








SLOA 


1 5.00 


E -6 


1 32.9 




1 2.00 


E -5 


1 46.0 


Exan^Ie 56 








SLQA 


1 5.00 


E -6 


1 5.0 




1 2.00 


B -5 


1 13.3 




1 5.00 


E -6 


I +18.4 




1 1.50 


E -5 


1 +20.3 




i 2.50 


E -5 


1 +2.5 
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TABLE 6 (Cont*d) 





Concantration (M) 


1 % Ixihibition 


Exeui^Ie 57 


5.00 
1.00 
2.00 


E 
E 
E 


-6 

-5 
-5 


1 4.6 

1 7.2 
1 5.0 




Exainple 35 
5L0A 


5.00 
2.00 


E 
E 


-6 
-5 


i 1-7 
1 6.0 




Exan^le 21 
5L0A 


2.08 


E 


-5 


1 50.0 


IC50 


Exaznple 22 


6.80 


E 


-7 


1 50.0 


IC50 


Example 60 

LDAH 


1.20 


E 


-4 


1 50.0 


IC50 


ExainpXe 23 j 
LpAH 


4.10 


E 


-6 


1 50.0 


IC50 


Exanple 25 


8.00 


E 


-5 


0.0 




Sxan^la 26 | 
5L0A 1 

LDAH 1 


5.00 
2.00 
2.40 


E 
E 
E 


-6 
-5 
-5 


0.6 
7.6 
50.0 


IC50 


Eacaiq^lo 32 { 
5LQA 1 


1.00 
1.00 


E 
E 


-4 
-4 


16.4 
11.5 
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Concentration (M) 


\ % InnxDXtxon 


Exan^Ie 43 






5L0A 


5*30 E -6 




Example 51 






5L0A 


l.ll E -5 


1 50.0 1C50 


Exan^le 42 






5LOA2 


1 5.00 E -6 


1 21.1 




2.00 E -5 


1 30.9 



*The notation E -number means *X 10"^^-". 

Accordingly, the present mvenfion also Iridudes a pharmaceiriipal compp^tion for treating one o( the 
above diseases of contfitions comprising an antidisease or artticancfitton effective amount of a compound of 
the Formula I as defined alxjve together wrth a phamiaceuttolly acoeptetJte ca^ 

For preparing pharmaceutical compositions from the compounds 6»scra>ed by this bivention. Inert. 
pharmaceuticaHy acceptable carriers can be rtther soHd or Bquld. SoBd form preparations include powders, 
tablets, dispersible granules, capsules, cachets, and suppo^les. A soTid carrier can t)e one or more 
substances which may also act as diluents, flavoring agents, solutjilizers, lubricanls. su^wnding agents, 
binders or tablel dlstntegrating agents; it can also be encfipsulating material. In po*«Jers. the carrier is a 
finely (fivided sdld which is in admixture with the finely divided active compound. In the tablet the active 
compound is mixed with carrier having the necessary binding, properties in sintable proportions and 
compacted in the shape and size desired. The powders and t^Dlets preferably contain from 5 or 10 to about 
70 percent of the acfive ingredient Suitabie solid earners are magnesium carbonate, magnesium stearate. 
talc sugar, lactose, pectin, dextrin, starch, gelatin, tragacanth, methytertkjlose. sodum carboxymethylceJ- 
hjlose. a Iw molting wax. cocoa butter, and the like. Tl» temi -preparation" is intended to include the 
forrruilation of the active compound with ertcapsuia^ maierial as carrier pimdtng a capsule in wrtncti the 
active component (with or without other carriers) is surrounded by carrier. wWch is thus in assoda^ with 
it Similarty. cachets are included. Teblels. ponwJers, cachets, and capsules can be used as soOd dosage 
forms suitable for ond admirostration. 

For preparing auppoatories. a low melting wax such as a mixture of fatty acid glycerides or cocoa 
butter Is first maftad. and the active Ingredtenl is dispersed homogoieousty therein as by stirring. The 
molten homogeneous mnctuie is then poured into convenient sized molds. aBowed to cool and thereby to 
soBcSfy. 

Liquid lonn preparations incbde sokitions, suspenstons, and emulsions. As an example may be 
mentioned water or water propy lene glycol solutois tor parenteral injection. Uquld preparations can also be 
fbnnulaled in sduticw m aqueous polyethyl«ie glycol solution. Aqueous solutions suit^ for oral use can 
be prepared by cfissohnng the active component in water and adding suitable colorants, flavors, stating 
and thickening agents as desired. Aqueous suspensions suitable for oral use can be made by dispersing 
the finely divided active component in water with viscous material i.e.. natural or synthetic gums, resins, 
methyicellulose. sodium carboxymethylcelluiose, and other welHmown suspencfing ag^its. 

Also todudad are solid form preparations which are intended to be converted, shortly before use. to 
Hqiid form prepaiatio n s for either oral or parenteral admtnislrattoru Such OqukJ forms include sokjtions. 
suspenaons. and emtd^ons. These particular ^dad fonn preparaiions are most conveniently provided In untt 
dose form and as such are used to provide a single Bquid dosage unit Alternately, sufficient soBd may be 
l^ovided so that after converson to fiquid form, multiple individual fiquid doses may be otitained by 
measurir^g predetermined volumes of the fiquid form preparation as with a syringe, teaspoon, or other 
volumetric container. When multiple liquid doses are so prepared, ft is prefened to maint^ the unused 
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portion of said Kqukl doses at low temperature {i.e.. under refrigeration) in order to retard possible 
decomposition. The sofid form preparations intended to be converted to liquid form may contain, in addition 
to the active material, (lavorants. colorants. statMlizers. buffers, artificial and natural sweeteners, dispersants. 
ttwckeners. solubilizing agents, and tfie like. The liquid utilized for preparing tt)e liquid form preparation may 

5 be water, isotonic water, ©thanol. ^ycerine. prcpylene glycol, and the like as well as mixti^es thereof. 
Naturally, the Bquid utilized will be chosen with regard to the route of adrrwnrstration. for example. Rquid 
preparations containing large amounts of ethanot are not suitable for parenteral use. 

Preferably, the pharmaceutical preparatkm is in unit dosage form. In such form, the preparation is 
subcfivided into unit doses containing appropriate quantities of the active component TTie unit dosage form 

TO can be a packaged preparation, the package containing discrete quantities of preparation, for example, 
packeted tablets, capsules, and powders in vials or ampoules. The unit dosage form can also be 8 capsule, 
cachet or tablet itself or it can be the appropriate number of any of these in packaged form. 

The quantity of active compound in a unit dose of preparetion may be varied or adjusted from 10 mg to 
2 g preferably to 10 to 500 mg accorxfing to the particular appftcation and the potency of the active 

IS ingredient The compositions can, if desired, also contain other compatible therapeutic agents. 

In therapeutic use as descritied above, the dosages may be varied dependlrtg upon the requirements of 
the patient the severity of the condition being treated, and the compound being empk^yed. Detenmination of 
the proper dosage for a particular situation Is within the skin of tiie art Generally, treatment is initiated with 
smalkM* dosages which are less than the optimum dose of the compound. Thereafter the dosage is 

3D increased by small increments until the optimum effect under the circumstances is reached. For conve- 
nience, the total daily dosage may be dh4ded and administered in poittons during the day If desired. 
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SCBfiME Z 



1*1 • 



ri XIX 



or 



ca) 




XXj XXX 



XXj txx 



S5 



I 




<c) 



OK 



wherein y • 
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SCHEME III 
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SCHEME IV 
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SCHEME V 




wherein y • 2 



Claims 

1. A compound having the general f=6m»ula I 




I 



and pharmaceuticaBy acceptable salts thereot wherein y is one or two; b is zero, one. two. three, or fbur; R. 
is selected from a group consisting of aBcyl of from one to four carbons, inchislve: afcoxy of from one to four 
carbons, induave; tWoaikoxy of from one to fbur cartxjn atoms, inclusive; carboaflcoxy of from two to fbur 
carbons, Industve; aDcanoy! of from one to four carbons; phenyl; hydroxy; halogen; hydrogen; nitro; amino; 
mono-and di-alkylamino having ea<^ alky! the same or differenl and of from one to four cartxMis. inclusive: 
carbalkoxyamido. of from one to fbur caibons. Inclusive; ^kylsulfinyl of from one to four caibons, mchwve; 
aOcylsuifbnyl of from one to four carbons, inclusive; and when b is one. then R. may be -(CH«CH-CH=CHh 
taken togrther with an Bd9acem ring carbon to form a benzo radical; R. Is hyctogen; hatogen; alkyl of from 
one to four carbons. Indu^: alkoxy of from one to fbur carbons. Inclusive; caibaOnxy of from two to fbur 
carbons, inclusive; hydroxy; halogen; or -{CHeCH-CHsCHHricen together with acSacenl carbons to tonn a 
benzo radk»J; R. is alkyl of from six to twenty carbons. -CH-CH-R.. •(CH,)„COR.. or -<CH,)b-«. wheran n is 
zero to four, inclusive; and R« is phenyl, unsubstltutBd or substituted at the two through sfac posftois by 
tower alkoxy carbonyt; carboaO<oxy. having aHcoxy of from one to four carbons, inclusive; alkyl of from one 
to four cartx)ns: alkoxy. or thioalkoxy of from one to four caibons, inclusive; phenaDcoxy of frtxn one to four 
cartxtfts inclusive in the aBeoxy group; amino. monoaBcyl and dialkyi amino havtog the alkyl of from one to 
tour carbons, inclusive; alkanoyiamino of from two to six carbons, inclusive; carbaxyt benzo; batogen; 
hydroxy; alkyWtoxy of from one to tour carbons, inclushre; hydroxyalkyi <rf from one to four carbons, 
kidusive; alkanoyi of from one to fbur carbons, inclusive; rtftro. aBcanesulfonamido of from one to ftnir 
carbons. Inclusive; X is hydrogen or tower aBcyt of from one to four carbons, inclusive. 

2. Compounds accoitfing to CWm 1 and pharmaceuticaBy acceptable salts thereof, wherein y is one or 
two; b is zero, one, or two; R. is hydrogen, hatogen, nItro. hydroxy, amino, phenyl, straight or branched 
chained aflcyl of from one to tour carbons, inclusive, alkoxy of from one to four cartions, indusWe. or - 
(CH=CH-CHs*CHHaken together with adjacent ring carbons to form a benzo racficah R, is hydrogen or 
halogen; R. Is halogen; alkyl of from six to twenty carbons; or -(CHJ„-a wherein n is two; and R. is phenyl. 
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unsubstitutdd or substituted at the two through six positioris by halogen: hydroxy: phenyl: aHcoxy of from 
one to four carbofis. inclusive: carboxyl: alkylsiioxy of from one to four cartK)ns. inctush^e: benzyloxy: X is 
hydrogen or lower alkyi of from one to four carbons, inclusive. 

3. rHM2-(3.4-Oin^thoxyph8nyl)ethylJphenylh24iydroxy-tr<)xo-ben2er>eacetamide. 

4. l^442-(3.4-Dihydroxyphenyl)ethyl]phenyll-24iydroxynrOxoHt)Gn2eneacetaml^ 

5. N-{4-{2-<3.4-Dihydroxyphenyl)etfiyli)henyI)-2-hydroxyt>en2amide. 

6. ISK4-{2*(3,4-Oihydroxyphenyl)elhyllphenyl)-2-hydroxy-4-methylben2amjde. 

7. ^^4-[2K3.4•Oihydroxyphenyf)elhyl]phenyI^3<(1JKfime(hylet^ 

8. ^^4-[^•^.4-DihydroxyphenyQemyqphenyl^^<^ydr(»(y*4Hn^^ 

9. N-{4-(2-^3,4-0{hydroxypheny{)efhyt]phenyfh2-^ydroxy-N.4<iimethylbenzami^^ 

10. A process for the preparation of compounds according to Claims 1 to 9 wfvch comprises reacting a 
compound of general Formula n 




II 



wherein R.. b. and y are as defined above and B is lower alky I or phenyl: with a compound of general 
Formula til 




III 



wherein X, ^ and R, are as defined above, to obtain the compound having the Formula i as defined above. 

11. A pharmaceutical compositton comprising a therapeutically effective amount of a conrtpound 
according to Qaims 1 to 0 for the treatment of aller^es or tmmunoinfiammatory conditions in marnmals. 

Claims for the following Contracting States: AT: ES; GR 

1. A process for the preparation of a contpound having the general Formula I 




I 



and pharmaceutically acceptable saHs thereof, wherein y is one or two: b is zera one. two. tfiree. or four. R. 
is selected from a group consist&ig of aflcyt of from one to four carbons* inclusivs; tf€OKy of from one to lour 
carbons* indusfve: thtoalkDxy of from one to four cartxm atoms, inclusive: cartx)alkoixy of frx)m two to four 
cart)ons. indus^e: atkanoyi of from one to four cartx)ns: pheriyt hydroxy; hatogen: hydrogen: nitro: amino; 
mono-and di-alkylamino teving each aikyi the same or different and of from one to four ^artxsns. Inclusive: 
C8rt>afl(oxy8iiM. of from one to four cartions. inclusive; alkylsulfinyt of from one to four cartx)ns. mdusive: 
alkylsulfonyl of from one to four cartxy)S» inclusive: and where b is one. then R. may be -{CH^^CH- 
CH sCHHaken together with an adjacent ring cartxm to form a benzo radical; R« is hydrogen; hatogen; alkyI 
of from one to four carbons, kidu^ve; alkoxy of from one to four cartsons. tndusive; cart>alkoxy of from two 
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to four carbons, inclusive: hydroxy; halogen; or -(CH=CH-CH=CH)-taken together with adjacent carlwns to 
form a benzo radical: R. is alkyi of from six to twenty carbons. -CH=CH-Rt, -(CH,)«COR., or -(CH,)<R. 
wherein n Is zero to four. Inclusive; and R« is phenyl. unsubstHuted or substituted at the two through «x 
positions by lower alkoxy cartK>nyl; caiboalkoxy, having aPcoxy of from one to four carbons, inclusive; aBcyl 

5 of from one to four carbons: alkoxy. or thioalkoxy of from one to four cartjons, inclusive; frfienaBcoxy of from 
one to four carbons inclusive in the alkoxy group; amino, monoalkyi and cfialkyi amino having the alkyI of 
from one to four carbons, inclusive; alkanoylamino of from two to six cartxwis, inclusive; carboxyl; benzo; 
hatogen; hydroxy; alkyisiloxy of from one to four carbons, inclusive; hydroxyaJkyI of from one to four 
carbonSi inclu^; ^kanoyl of from one to four carix>ns, indush^e: nitro. alkanesulfonamido of from one to 

70 four carbons, industve: X is hydrogen or lower aOcyl of from one to four carbons, inclusive: which comprises 
reacting a compound of general Formula U 



IS 

(R 




II 



20 

wherein R- b. and y are as defined above and R is lower alkyl or phenyl; with a compound of general 
Formula III 



25 




III 
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vrherein X. R^ and R. are as defined above, to obtain me compound having the Formula I as defined above. 

2. A process according to Claim t for the preparatton of compounds of general f=dnnula 1 and 
pharmaoeuticaRy acceptable salts thereof, wherein y is one or two: b is zero, one. or two; R. Is hydrogen. 

35 fiatogen, nitro, hydroxy, amino, phenyl, strsight or branched chained alkyl of from one to four cartxms, 
inclusive, aikoKy of from one to four carbons, industve. or -<CH «CH-CH=CHHaken together wHh acftacent 
ring cartx^ns to form a benzo racfical: is hydrogen or halogen; R» is hak)gen; alkyl of from six to twenty 
cartxms; or HCH)«-R« wherein n Is two; and R« is phenyl, unsubstituted sut^stituted at the two through six 
positions by halogen; hydroxy: phenyl; alkoxy of from one to four cartxMis. inclusive; cartx>xyl; alkyisiloxy of 

40 from one to four carlMns. Inclusive; benzytoxy; X Is hydrogen or tower alkyl of from one to four carbons, 
indu^ve. 

3. A process according to Osam 1 for the preparation of rH4-(2-(3.4-dbnethQxyph6nyf)ethyl)phenyq-2- 
hydroxy-cKMO-benzeneacetamide. 

4. A process accorc£ng to Claim 1 for the preparation of rH4H2-(3,4-dihyclrQxypheiiyl)ethyllphenyq>2* 
45 hydroxy-cr<»o*benzerYeacetamicte. 

5. A process accorcfing to Claim 1 for the preparation d N-[4-{2H3.4-dihydroxyphenyl)ethyt]phenyq-2- 
hydroxy-benzamide. 

6. A process according to Claim 1 for the preparation of N-[4-{2-O.4-dlhydroKypheny0ethyl]phenyl]-2- 
hydroxy'4-molhylbenzamlde* 

60 7. A process according to Claim 1 for the preparaton of N-{442^.4-dlhydraxyphenyl)ethyl]phefiylh3- 
{1,lKfiimthylethyih24iydfoxy^sK»o-be(i^^ 

& A process according to Claim 1 for ^e preparation of N-{H2^«^dihydroxyphenyl)ethyl]phenylh2* 
hydrQxy-4-methoocyt)enz8mtie. 

9. A process accorcfing to Claim 1 for the preparation of M-[M2-(3.4-dihydroxyphenyl)ethyl]phenyq-2- 
ss hy(lrQxy^.4-dimethylbenzamide. 
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